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WARINGTON SMYTH’S LECTURES ON MINING. 


mE XLIV.—He had placed before the students some account 
ppliances by which water-power was applied to mining pur- 
ncluding some which were used for raising the mineral ; but 
he last half-century a great change had taken place in re- 
the latter. Indeed, if they looked back a few years further 
ge was still more marked, and they would find that where 
-wheel was then invariably to be seen the steam-engine had now taken 
And whereas the steam-engine itself, when it first came into use, 
applied as an auxiliary power to supply the water-wheels with = re- 
ight of water, it had been found from year to year more conven ent 
y steam-power directly, and especially so after the discoveries of Boul- 
Vatt rendered direct application easier and more inexpensive. 
purposes vertical cylinders were generally employed, varying greatly 
om a very small diameter to as much as 100 inches, and with strokes 
rom 5 to 9, or even 10 feet. Pumping-engines were at the first used 
ay with a heavy beam, at the one end of which was fixed the piston- 
at the other the main pumping-rod. In the present day vertical en- 
employed for winding up the material as well as for pumping, for 
of which he might refer them to the Monkwearmouth, the Hetton, 
n Delaval Collieries, and many others. There were a great many 
»f the Boulton and Watt engines on a double-action principle, but hori- 
inders are at the present time the most largely used, on account of their 
binpactness and the smaller expense of their erection. For the pur- 
ressing, grinding, and stamping the ores, a number of modifications 
are employed, but they are all, more or less, akin to the Boulton and 
nes. In Cornwall it is usual to erloy steam at high pressure, and 
netime tomake useof conde crs,anr.. from this system « much greater 
esulted in the western districts than in any other in the application 
power. Of course, the question of economy depended in a great de- 
the construction of the boilers and the adoption of forms in which 
bf fucl is combined with simplicity, and for these purposes, perhaps, 
more suited than that adopted in Cornwall. In the colliery and ma- 
ng districts the simple cylindrical boiler, with egg ends, or the tu- 
er, Which the miners in Cornwall devised long ago, was now adopted. 
ple of the tubular boiler, introduced at the beginning of the present 
yas one of the greatest improvements that had taken place in conhec- 
steam-boilers. Mr. Fairbairn and others had been in the habit of 
ng these boilers with two tubes instead of one, and another modifi- 
that of constructing cross-tubes between the two principal tubes, so 
er facilitate the passage of the heated water from one part of the 
mother, and so obtain a larger heating surface. This plan also added 
the strength of the boiler. He would not occupy their time with any 
ailson that topic, as he should have to go into them more fuily in 
f the drawing of the mineral andthe pumping of water out of shafts. 
herefore, pass on to consider the class of apparatus employed for wind- 
1eral from the bottom of shafts (more or less vertical), winzes, &c. 
this description of work that hand-labour came more largely into 
h not so much in collieries as in metalliferous mines, This manual 
very often conveniently employed in raising the material by means 
es from the shallow winzes which were so frequently sunk in metal- 
nes, Especially was it advantageous where a bad system of un- 
ras pursved, and where a number of: windlasses would most 
d for winu'nge the ymalneral. It was, therefore, very desirable 
nake themse! os acquainted with the best form of windlass 
ing. Somet +, a8 In the case of an accident, it might be ne- 
a vindlass in drawing from great depths, and thus while the 
shafts at which windlasaes were employed is not more than 
ht be necessary to introduce them in shafts of 30 or 40 fathoms, 
e, in th. Mr. Smyth entered into considerable detail with re- 
different kinds of windlasses in use, the chief point in connection 
eing (he diameter of the drum, which varies very considerably, the 
being 3 feet, which occurred at a mine in Spain. A number of ex- 
ad been conducted by several men of great eminence in the mecha- 
to determine the amount of work that might be expected to be per- 
yindlasses worked by manual labour, amongst whom were Coulon, 
nathematician ; General Moran, Mr. Walker, a civil engineer ; and 
ach, of Freiberg. The result of those experiments did not differ 
brably, and hence he would only lay those of Prof. Weisbach before 
t gentleman had found that two men working in apit 40 yards deep, 
of eight hours, were capable of raising a weight of 17 Ibs., at a ve- 
LOths feet per second, hence the total quantity raised in the eight 
be 8 tons 12 ewts. 861bs. The lecturer next alluded to the ropes 
sed for drawing in shafts. In former times hempen ropes were al- 
sally employed, the only exceptions being in some of the mines in 
/ingland, where chains were adopted, ‘The hempen ropes were gene- 
‘ound, of three strands, and had acertain quantity of tar mixed 
specially if they were intended for use in engine-shafts, ‘They were 
thicknesses, according to the kind of power employed, whether horse, 
ter power. A great improvement which took place in the manu- 
mpen ropes was to sew several of them together, and thus form a 
hese possessed a great deal of rigidity, as well as other advantages. 
ere in use great care should be taken to prevent them from coming 
with the sides of the shaft, or with pieces of projecting rock, other- 
rope night be completely cut through in a short spaceof time. The 
en rope in the case of a deep mine was’a matter of some importance. 
urse, hecessary that they should be of considerable thickness, and 
ery greatly to their cost. In the year 1832, some miners in the 
bs to work at great depths, began to employ iron wire-ropes instead 
1€ latter being found exceedingly expensive. 
gary the practice of employing wire-rope passed into Saxony, but, 
73 although iron wire-ropes possessed several advantages over 
Producer had been in use a long time on the Continent before 
although oe mines of Great Britain. It was found on the Con- 
Breat enor w as not particularly cheap, as compared with hemp, 
ie lomy resulted from the use of ropes made of that material, 
ian ies its durability, and partly in consequence of its lightness, 
’ ‘oq jcmpen rope. The person who introduced iron wire-ropes into 
“ante — Gordon, who entered into partnership with Mr. Newall, 
veer ree _ of the well-known firm of R. 8S. Newall and Co., who 
pers och 1¢invention. The practice of employing wire-rope had 
not} - ended, not only in mining operations but in the rigging of 
i ite Adyagt: thoroughly taken root in metalliferovs mines, owing, 
Beation had wae not being understood, and to the circumstance 
full me not been attended with that care which was requisite 
lew wise oe economy from it. It was obvious that a rope con- 
te hettn not be brought too rudely into contact with the sides 
S atve we must not be wound too rudely over the pulleys. It was 
5 was Rebbe dy fair trial if pulleys of only 1, 2, or 3 feet diameter 
buld not payne the case in metalliferous mines. ‘The diameter of 
theshate ess than 5 or 6 feet, nor should the pulley be of less di- 
pe trom bee brad very irregular in form, rollers ought to be employed, 
and sizes a ie ng against the sides. Wire-ropes were made of dif- 
twisted a Sane Inahanees they were composed of many small 
Nak wires ef ie ier, Whilst in some districts—as in Hungary—they 
rstand that fee diameter, and very slightly twisted. They would 
reak, and he bell. ire were twisted as sharply as hemp it would be 
fegrce than it a that in many instances wire had been twisted 
h made of iron ow ed consistent with safety. Flat ropes 
rs in collieries : anc this variety had had a very extensive run 
bought there.” anc from their first introduction, up to a few years 
than heated no kind of rope equal to them. They were very 
on the aon ropes,and had the advantage of overlapping one turn 
the flat hen Another advantage attending them was that which 
he shaft inetren ropes—that there was a much greater regularity 
ropes.” ead of the constant contortion and twisting in the 


© prejudice was felt towards the wire-ropes on their first introduc- 
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duction, owing to the reluctance of the men to trust their lives to so slender, 
and apparen'ly so weak, a support ; but, nevertheless, the good work effected by 
them soon made them to be valued by the miners. In the case of very deep 
mines, it would be almost impossible to carry on the workings unless wire-ropes 
were used, in consequence of the very small quantity of material they would be 
able to raise if any other kind of rope were used, on account of its great weight. 
Steel ropes had also been brought into use in this country and Prussia, and so 
far as they had been experimented with they had given satisfaction, but they 
had not been adopted on a sufficiently large scale to judge positively of their 
merits. Steel being of smaller diameter than iron, greater care was necessary 
in seeing that {t did not pass over so small an angle as to snap it, and that it 
should not come into contact with the rocky sides of the shafts. Chains of va- 
rious kinds had been largely employed for drawing loads in shafts, more espe- 
cially in metalliferous mines, and there was, at all events, this great convenience 
about chains, that they might be allowed to pass over pulleys of comparatively 
small diameter, that less damage would result to them by coming in contact with 
sides of shafts, and that with chains several shafts could beserved by one engine. 
Single-link chains, with whatevercare they were used, were very liable to break, 
and if only one link were of inferior quality it would be just as disastrous 
as if the whole chain were of the same character. Besides, it must be remem- 
bered that chains, rubbing as they did over a large number of guide pulleys, 
were subject to that change of structure which had been so often commented on 
in respect to the axles of railway wheels and other wrought-iron articles—that 
although the iron might when manufactured have been of a tough description, 
yet after a time it become brittle. Another variety of chain, which was exten- 
sively in use in the central districts of South Staffordshire, Worcestershire, and 
parts of Shropshire, was the three-link chain, a very strong, but, at the same 
time, a very ponderous chain, having the appearance of a flat rope. One ad- 
vantage possessed by this chain was the extreme improbability of the whole of 
the three links breaking at once, whilst if one broke it fell out of position, and 
Was at once observed, He had heard of one or two cases of chains of that class 
being wholly fractured, but they were exceedingly rare. The chief objection to 
their use was their very great weight, being frum 10 to 16 or 20 lbs, to the yard, 
hence it might be readily conceived that when they had to deal with a depth of 200 
yards it would be very desirable to introduce some other kind of rope. Another 
material which he should mention as having been very largely used in some 
parts of Europe, for very deep mines, was the fibre of the common American 
aloe. He had been told by persons who had resided in Mexico that, although 
made up in a rough way,it was an extremely valuable adjunct to the mine, and 
that they could raise materials from very great depths by its aid. It was an 
interesting fact that in Belgium, where, as he had already intimated, some of 
the deepest colliefies in the world were to be found, ropes manufactured from the 
| fibre of the American aloe were very extensively used, and were found extremely 
|serviceable. It was of considerable weight, being heavier than hemp; yet, 
| nevertheless, what with its lower price, and its greater durability, the Belgians 
prefer it very much. The average weight of the ropes used at the large col- 
| lieries of the Grand Hornu, in the Monsjdistrict, was from 8°76 to 8°88 kilos. 

per metre. These ropes, which were made to taper, being thicker at the top 
than at the bottom, were calculated to carry an enormous weight, the iron cages 
weighing 1224 kilos., and the load of eight tubs of coal, each carrying 2800 kilos, 
He was informed by the manager of several of the collieries where these aloe 
ropes were used that they had been tried against other kinds of rope, aud the 
results had been greatly in their favour. 

Lecture XLV.—In continuing his notice of the machinery by 
which ores and other materials are raised in the shafts of mines, they 
next came to cases in which more than mere manual labour is to be 
used, and the problems which they presented for solution, When 
winding is to be done by human labour, the windlass is placed im- 
mediately over the matter to be raised, but when mechanical power 
is used it is found more convenient in most cases to place that power at the side, 
and bring it to bear by the use of ropes and pulleys. This necessitated the use 
of frames to hold these pulleys, which, when connected with deep workings and 
extensive machinery, involved the expenditure of much capital. The simplest 
mode in which other than manual labour was employed was in metalliferous 
mines, where horse-power was applied by what is called the whip and derry. 
This simply consists in erecting a pulley over the shaft, ona sort of square frame, 
to hold the pulley-wheel, over which a rope is passed, to which the horse is at- 
tached, it being trained to walk a proper distance on a road laid down with 
stone for that purpose. The inconvenience of this system was that the horse 
had to make a great struggle when the weight to be lifted was at the bottom; 
and, by the same rule, in making the descent there was a constant tendency to 
increase the velocity, so that if the horses are not well trained and steady there 
is a great waste of power, and not a little danger. This plan, therefore, can be 
recommended only in the case of temporary works, and at no great depth. For 
horse-power, however, the general arrangement is a wheel and axle kind of ma- 
chine, called a horse-gin, or whim, consisting of a rope-drum built round a ver- 
tical axis, the foot of which turns on a stone, or on an iron casting, and the head 
part of which is supported by a long span-beam, resting at theextremities upon 
inclined legs. Attached tothis isan arm orarms, which must be of considerable 
length, generally from 30 to 36 ft., and it embraces the vertical axis close beneath 
the drum, which is, in coal mining, from 12 to 16 ft. in diameter. The ropes 
passing off from the opposite sides of the drum, are conducted over little guide 
pulleys, called jackanapes, to the sheaves set in theshaft frame overhanging the 
pit. These could aiso be worked by hand labour if on a smaller scale, and were 
more effective than the windlass, as had been found by experiment. Horse- 
whims were, however, now more usually employed than the hand-whim, except 
in small experimental adventures in Cornwall. In thecoal districts, as soon as 
any considerable depth was attained, steam-power was invariably introduced, 
but in Hungary, in Spain, and in Mexico, where it was difficult to employ water 
or steam power, the construction of the whim became a serious matter, both on 
account of the great depths for which it was used and the number of horses re- 
quired ; and a variety of attempts at improvement had been made. One of 
these (and he recommended the students to make a copy of the drawing by which 
he described it), instead of coiling the rope om the open drum, had projections 
by which each coil was made to overlap the other, so that they got the advan- 
tage of a diminished radius of the drum as the rope was wound off. This kind 
of whim required a little more expense in respect to the drum, but it was one 
which, by its economy of power, was worth keeping in mind by those who had 
to do with metalliferous mines, where whims were often used to a depth of from 
60 to 100 fms. These depths, indeed, were moderate compared to those in foreign 
countries. In Hungary the mines were 200 fms. deep, and all the mineral had 
to be raised by horse-power, In Spain experience had shown that horse-power 
could hold its own against steam, because, besides the expense of getting weighty 
machinery carried up the mountains, the cost of bringing coal from a distance, 
and other outlay, outweighs all advantages in other respects. And if they went 
a step further, they would find that in Mexico, and some of the mines in Spanish 
America, horse or mule power was a long way preferabletosteam-power. Hence 
some English companies had lost a deal of money by sending out steam-engines 
to places where they were not applicable, and where it would have been better 
to have trusted to the horse-whim. Perhaps the most remarkable instance of 
the employment of this form of power was one described to him by Mr. Brough, 
one of Her Majesty’s Inspectors of Coal Mines, which he had seen at Granada, 
in South America, where a uumber of horse-whims were working at the same 
time in the same shaft. The shaft was of enormous dimensions, and polygonal 
inform. On each side of the polygon was a whim, worked by 12 mules, which 
alternately drew all mineral or all water from a depth of 300 fms, In Hungary 
there was an approximation to this, because the shafts there were often larger. 
In Saxony, however, the drums ore of comparatively small dimensions, but, on 
account of the great depths for which they are used, they are fitted with a most 
elaborate arrangement of brakes, for the safety of those employed below. In 
that country, too, each whim had a peculiar conical roof erected over it; and, 
indeed, those roofs were a noticeable characteristic of the coal mining districts 
of Eastern Europe. In this country they were unprotected from the weather, 
but a paling of gorse is often placed around the path on which the horse travels. 
The principle of the whim is precisely that of the wheel and axle, and, there- 
fore, the power is easily calculated. A horse, with a velocity of 2°9 ft. per se- 
cond, would exert a constant force of 95 lbs. at the extremity of the axle, so that 
the unit of work done would be 16,5301bs. raised 1ft. high per minute. In our 
country a good deal depended on the pit whim being put opposite the wheel, so 
as to diminish the friction; and this is especially important where it is found 
convenient to put up a horse-whim at some distance from the shaft. The lec- 
turer then spoke at some length upon the size of pulleys, which during the last 
30 years had increased from the old ayerage of about 2 f\, diameter to 6 or 8 ft. 











in metalliferous mines, and in collieries to as much as 20ft. These increased 
sizes had led to enquiries as to whether some other material than cast-iron 
should be employed, and a plan patented by Messrs. Newall and Co. to lighten 
the wheels was considered a great improvement. The question of pulley-stands 
Was only a matter of carpentering on a large scale, which every mine manager 
ought to beable to direct ; and bya series of models and drawings showed the 
best and most effective contrivances for securing due strength and steadiness. 
LECTURE XLVI.—There was a great difference in metalliferous 
mines and collieries in respect to the use made of the shafts. In the 
case of the first, exertions are made, not only to get as much mineral 
through the shafts as possible, but very frequently the men had to 
travel by them; and thus not only had speed to be attained, but every 
precaution must be taken for security. In spite of all precautions, 
however, it is well known that out of the large number of accidents which oc- 
cur a great proportion of those which prove fatal take place in the shafts during 
the travelling of the men up and down. This is by no means a result confined 
to the breakage of ropes and chains, although a great many arise from that; 
but the old system of drawing up, in which the bucket or skip was allowed to 
hang free in the shaft, was full of danger, Tne contortions and twistings of 
the rope turned the cage round and round, and brought it repeatedly into con- 
tact with the sides of the shaft; but, besides this, there was always the very 
considerable risk of the up going and down coming cages having a collision at 
the point of meeting. This, indeed, was always looked upon as so dangerous 
that it was usual to slacken the speed of the engine as the cages approached 
each other, so as to allow their occupants to take measures to prevent their 
clashing. The buckets, or kibbles, used at that time in winding coal (the word 
for them in German is ** Kiibel’’), and which are still largely used in the raising 
of metallic minerals. In the olden time simple buckets, made of wood, hooped 
with iron, and either of a circular or, as in Saxony, of an elliptical form, were 
in vogue. In England sheet-iron had been used for some years instead of wood, 
and in the mines of the western districts wrought-iron had been largely adopted, 
as being calculated to stand a great deal of wear and tear. Baskets used to be 
commonly employed in raising coal, but they were scarcely ever seen in these 
days. Contemporaneously with the baskets there a kibble of enormous size was in 
vogue in Belgium, and at certain collieries in the neighbourhood of Bristol and 
3ath, generally made of sheet-iron, which simply travelled up and down the 
shaft, and which was conveniently filled by being lowered until its top came 
opposite the floor of the level, when the material could bethrownin. These 
were generally constructed to hold 1 or 144 ton, and on arriving at the surface 
the mineral was simply tipped out on the pit-bank, giving rise to the formation 
of a considerable amount of small coal. A radical change, however, had taken 
place in these arrangements at nearly the whole of our northern collieries, and 
which must ultimately extend to a large proportion of those which had not al- 
ready adopted it, and that was the system of drawing by cages and guides. It 
was curious enough that in the last century, when the miners of Saxony were 
employing guides to regulate the ascent and descent in their shafts, with very 
great advantage, it was entirely overlooked in this country, except in the case 
of certain pits near Sheffield, under the management of Mr. Kerr, a colliery 
viewer of that day, who seemed to be considerably before his generation in many 
points. It was not until the year 1829 that guides were introduced at some of 
the mines in the Somersetshire district, and not until something like ten years 
later that they began to make their way to the North of England; but shortly 
after this quite a revolution was brought about, and in the course of a very few 
years there were hardly any large pits that had not adopted them. The prac- 
tice of employing guides made it convenient to introduce cages into the shafts 
in which the wagons or tubs were placed. Onegreat advantage connected with 
cages was that there was no transhipment of the coal, and consequently a less 
percentage of small coal, whilst the facillty of working when cases were adopted 
combined with perfect security, was such that it was only by their instrumen- 
tality that it was possible to raise the large quantities of mineral produced ‘at 
some of the larger collieries. As to the mode of putting in the guides, perhaps 
the simplest plan wasthat adopted at some of the Lancashire collieries, in which 
a pair of wire-ropes were stretched from the bottom of the shaft to the pit head 
frame, on which the cage travelled. This was an extremely simple plan, and 
very convenient whilst sinking. The next plan in advance was that of employ- 
ing cylindrical iron rods, which gave a much greater stiffness and regularity of 
action than the ropes, which swayed to and fro in the shaft. The rods also fre- 
quently came in handily for communicating signals in the shaft, as, on being 
struck witha hammer, they gave out a peculiarvibrating sound, which could be 
heard for a distance of 200 or 300 yards. At by far the greater number of col- 
lieries it was found most convenient and economical to fit the shaft with simple 
wooden guides, which were generally made of Baltic pine, 4 by 3in., or 5 by 4in. 
in thickness. These guides are placed in the shafts in various positions. A 
shaft, for instance, might be divided for various purposes, such as for the ven- 
tilation—one-half to act as the downcast and the other half the upeast; and 
in this case the guides might be fixed on the one side to the bratticing dividing 
the shaft, and on the other to the side of the shaft itself. Mr. 'T. E. Forster, an 
eminent colliery viewer, of Newcastle-upon-Tyne, who had the charge of some 
of the largest collieries in the North, had employed as guides bridge rails of 
rolled iron, which he affixed to the buntings. These rails were extremely firm 
and durable, and it was worthy of note that they had been adopted at pits do- 
ing an amazing amount of work, and where the drawing was accomplished 
perhaps, with a greater rapidity and ease than at any pits in the world. Pass- 
ing from guides to the consideration of cages, the lecturer said there was a very 
great variety to look at. Cages were almost invariably made of wrought or 
malleable iron. They differed, according to the magnitude of the work to be 
done, in being either single or double; and the latter might either carry two 
wagons side by side, or they might have two decks, or stages, in them, and thus 
be capable of carrying four tubs. If they were intended to carry four tubs, they 
must be made very strong. Hence cages were sometimes of very great weight; 
a moderate sized one . eighing ?4cwts., whilst many weighed as much as 1% and 
even 2tons. That, of course, was exclusive of the material to be raised, as well 
as of the tubs, which often weighed from 3 to 4 ewts., besides the coal, which 
often would be 10 or 11 cwts. more. To lighten the cage was, therefore ft" mat- 
ter of importance, and Mr. Forster and other northern viewers had latterly been 
trying steel cages, which reduced the weight without lessening the strength. 
This was likely to prove a valuable change, but the experiment had hardly been 
tried long enough to justify a decided verdict uponits merits, In Belgium cages 
of enormous size, with two or three superincumbent stages, were employed spe- 
cimens of which they might remember in the Exhibition of 1862. The largest 
cages in use in the world were probably thoseof the Grand Hornu Colliery, near 
Mons, which consisted of four decks, each of which held two tubs. Themethod 
of loading this cage at the bottom of the shaft, which was very ingenious, and 
enabled the work to be accomplished in a most expeditious manner, was as fol- 
lows :—At the bottom of the shaft a level branched off on each side, and at a 
short distance from the mouth of each level a small winze was sunk, of just suf- 
ficient dimensions *o allow of a tub of coal being let down into a small passage 
which communicated with the shaft at a lower point than the level above re- 
ferred to. The object of this was to allow of the loading and unloading of two 
of the decks of the cage to be carried on simultaneously on each side of the shaft 
the first and third deck being filled on one side, and the second and fourth on 
the other. The tubs were let down from the levels into the lower passages by 
means of a pulley and rope. One great point in regard to rapidity in raising 
the mineral was to see to discipline amongst the men, as attention to this might 
in some cases double the quantity of mineral raisedin a giventime. Oneortwo 
cases had come under his own observation lately, in which the output had been 
increased from 200 or 300 tons a day to 400, 500, or 600 tons in the same time, and 
with no largera number of men, solely in consequence of attending to this point. 
It was only by a proper regard being paid to this matter that it was possible at 
some collieries to raise so large a quantity as 1000 tons in a day, or, as the Great 
Hornu, from 1200 to 1300 tons. Having explained, by models, some points as to 
drums, he drew attention to the necessity in deep pits of some counterpoise to 
the weight of the rope, &c., so that in the lower part of its descent the tendency 
to run off at a high velocity might be counteracted. As instances of the suc- 
cesful applications of this kind, he mentioned the Berehaven Copper Mine, in 
Ireland, the Aberdare Collieries, in South Wales, and the Kirkless Hall Col- 
lieries. A contrivance of M. Lemielle, to introduce the use of the endless rope 
for this purpose, would have been more useful if that gentleman had been cog- 
nisant of Fowler's clip-pulley. That, incorporated with Lemielle’s endless rope, 
would have added materially to its value. The clip-pulley, he might observe, 
was in operation at Messrs. Pease’s extensive works in the North, at the Shire- 
oaks Colliery, near Worksop, and at other places; and it was found to work 
very well, and to diminish the wear and tear of the ropes, Speaking next of 
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the accidents occurring in shafts, and the means adopted for their prevention, 
the lecturer remarked that this class of accidents was much more numerous 
than might reasonably be expected, and resulted in some caser from habitual 
Carelessness on the part of the men, After referring to several kinds of guards 
which were in use at the mouths of shafts to prevent persons from falling down, 
Mr. Smyth said that from the year 1848 to the present time a great number of 
inventions had been brought out, with the view of preventing accidents by the 
breakage of the ropes and chains, most of which were very ingenious, but very 
few were found fairly compatible with convenience in practice. These went 
under the name of safety-cages, safety-clutches, and, in France and Belgium, 
parachutes. He would not go into the merits of the whole of those inventions, 
but would observe that they resolved themselves into two great classes—one class 
being designed to bring two levers into action at the moment of the breakage of 
of the rope, which flew out and clutched the guides, and so held the cage. One 
of this description ought to be mentioned as having been adopted at the great 
French Collieries of Anzin, at Fontaine, and it was stated that it had saved a 
great many lives, no fewer than 100; though he did not think that fact said 
much for the quality of the ropes employed, whatever it might say of the cage. 
The other class were those which, on the fracture of the rope, impressed them- 
selves against the sides of the guides. One very largely in use in Lancashire was 
that invented by Mr. Owen, which possessed the adyantage of great symplicity, 
and had proved itself capable of doing a great dealof work. By this method the 
weight attached to the rope was placed in such a position as to allow the cage 
to pass up and down the shaft. Affixed on either side of the cage were a couple 
of levers, and the moment the rope was slackened—whether by fracture or other- 
wise—the levers were brought into action by a couple of springs, and gripped 
firmly the opposite sides of the guides. An apparatus of a very similar nature 
was affixed to the travelling carriage of the Botallack Mine, in which the Prince 
and Princess of Wales descended on their recent visit to the mine. One great 
objection made by practical men to the use of safety cages was, that most of them 
did not wait for the fracture of the rope before coming into operation, but came 
into action Whenever the rope, owing to the rapidity of the winding, madea 
surge—that was to say when the cage ran a little faster than usualand the rope 
slacked for a moment; the consequence of which was that the cage remained 
suspended in the shaft, the weight of a certain length of rope was brought to 
bear upon it, and one danger was substituted for another. Many of the inven- 
tions had had a fair trial, but had had to be abandoned; and most colliery ma- 
nagers seemed inclined rather to trust to the employment of good tackle. That 
by Mr. Owen had, however, saved many lives. A very ingenious one by Messrs. 
White and Grant, of Glasgow, had also been reported on very favourably. A 
good deal of interest attached also to one by Mr. Calow, which was an extremely 
ingenious apparatus, and aeted independently of the fracture of the rope, so | 
that the mere act of the cage falling caused the springs to come into action and 
to pull levers into such a position as to uphold the cage. It was very desirable 
that careful experiments should be made with some of the variousclasses of ap- | 
paratus. He thought there were no less than twenty of them, it being quite ob- 
i at the nature of the accidents resulting from the breakage of ropes was | 
y serious when they did occur, that it would really be a great boon if it 

were determined whether any of these inventions could be fairly recommended. 














SOUTH WALES INSTITUTE OF ENGINEERS. 

The quarterly meeting of the members of the South Wales Institute 
of Engineers was held at the Castle Hotel, Merthyr, on March 27 

Mr. GEORGE MARTIN, President of the Institute, in the chair. 

At half-past ten o'clock a special meeting of the members was held, 
for the purpose of taking into consideration the alteration of a 
number of rules, and several of them were amended. 

Among the members present were—Mr. George Martin, President ; 


Capt. Murphy, Chepstow; Mr. T. F. Brown; Mr. A. C. Jones, Uskside | 


| the cost of small coal on thesurface. 


| for it if sold. 


| the subject,and what he has omitted they will, no doubt, be ableto supply. 


writer is decidedly against all kinds of reciprocating machines, composed of 
pistons, tanks, beams, spur-wheels, cranks, numerous flaps, and so forth. The 
only machine, in his opinion, likely to have the least chance with the furnace is 
the fan, but it ought to be made very large, so as not to require the engine to 
work at too great a velocity. Shallow upcasts are sometimes found insufficient, 
and it is a common practice to build stacks at the top to increase the draught ; 
but, as the quantity of air passing only increases with the square root of the 
depth, the ventilation will not be increased to any great extent by adding a 
stack, without it is built much higher than is the common practice, and thicker 
also to retain the heat. In a situation of this kind a fan is likely to be useful, 
and there are cases where a fan can be applied, but where a furnace would be 
quite out of the question. Mr. Pearce concludes that the economy of a fan as 
compared with a furnace depends upon the depthof the upeast. Where pitsare 
shallow a fan requires far less coal, and that of an inferior quality ; but there 
are cases where the quantity of coal saved will not pay for the increased first 
cost and working expenses. Mr. Atkinson states that on one occaston at Het- 
ton Colliery, when 225,176 cubie feet of air per minute were circulating, the 
pressure per square foot was 18-099 lbs., answering to 3°48 in water-gauge. The 
depth of the pit was 300 yards. Mr. Atkinson alsostates that * taking the ave- 
rage of 11 different collieries in the Newcastle district, each pound of coal puts 
13,000 cubic feet of air into circulation by the action of furnaces. In some col- 
lieries two or three times as much air is circulated by each pound of coal as in 
others, depending on the depth of shaft and its state of dryness or wetness, and 
on the friction of the air in the shafts, and in the mine itself.’’ According to 
this statement 225,176 cubic feet of aircould be circulated by about 11°13 tons of 
coal per 24 hours, so it is quite clear that in this case mechanical ventilation 
would have no chance in competition with the furnace, for to do this with a 
fan, the water-gauge at the fan would have to be at least 4in., which would re- 
quire a fan 30 ft. in diameter to make 80 revolutions per minute, and the engtne- 
power necessary would be 296°33 horse-power, consuming 26 tons of coal per day, 
taking a horse-power at about ‘088 tons per 24 hours. Previously to the erection 
of a fan at Pelton Colliery the ventilation was effected by furnace, The upcast 
pit was 112 yards deep by 7 ft. 6 in. diameter. The quantity of air obtained by 
*9-in. water-gauge was 31,000 cubic feet, and the consumption of coal about7 tons 
in 24hours. If this upeast had been larger the duty of the furnace would, 


perhaps, have been higher ; however, supposing that it had been as much as | mode of ventilation was by means of the furnace, and the 


55,000 cubic feet per minute, the experiments show that to do this with a fanan 
engine of only 23°6-horse power would be necessary, which would consume about 
2 tons of coal per day instead of 7; so there can be no doubt as to the superior 
economy of the fan in this case as regards consumption of coal. Incases where 


the fan consumes less coal than the furnace, before we can tell which is most | Struvé’s machine, 


economical we must determine the cost of coal at the furnace underground, and 
Furnaces are generally supplied from coal 
left underground for that purpose, and some viewers think this coal ought only 
to be charged at what it actually costs to deliver it to the furnace ; but others 


| maintain that it is as valuable as other coal,and that by using it you lose what 


could be got by selling it, aad that it ought to be charged at what you could get 

r “The writer has not had experience with ventilating machines him- 

self, and has written this paper to provokea discussion ; but several members of 

the institute have tried them, and they can, therefore, speak with en 

Jis- 

| cussion will doubtless elictt facts as to the quantity of air drawn, coal consumed, 
and so forth, by the furnaces in this district. The discussion was postponed. 





' tion at their next meetin 


| Struvé’s machine, but he did not e 
|} get the same quantity of air by the fan as he did by the vent 
| he should prefer the fan. 
| in repair——Mr, WILKINSON pointed out the differe 


| Williams had the fan he would get the same result 


| distant below, 


| 


or revolve; at any rate, so made as to require but little 
incur less danger than at present in opening them; in faot the 
doors might be made into machines, instead of, as at present ” 
pieces of wood put together, and pieces of canvas nailed over TOUgh 
The draught in some pits was so very great that he really w them, 
that the boys were not often blown away altogether, cn tide 
himself in communication with some gentlemen per 
with the matter, and if his opinion was considered worthy o¢ 
tion, he would take the earliest opportunity of putting his inset 
on paper, which he would place before the members of the Instine 
g. ; 
Mr, JOHN WILLIAMS, of Lletty Shenkin, gave his experienc 
mechanical ventilation and ventilation by furnaces ; and in 
of his observations he said he considered the fan f 


trouble a 


€ as 

the cours 
‘ wt, AT Superior 4, 
ntirely agree with Mr, Wilkinso 
as to the quantity of air got by Struvé’s, and said that if 


he could 


ilatop 
e to kee 
Nt positions of 
id that jg Mr 


Dalfere Pi : Ayre 0 Sea The Middle 
uffryn Pits stood side by side in the valley, whilst Mr, W illiams } 
three pits—two on the mountain side and one in the valley, 1099 . 
Mr. Williams had the great advantage of having hi 
ventilation up the mountain side, and the wind from the valley ms 
having to go up the mountain side, his ventilation was agsisteq a. 
much. Mr. BEDLINGTON said it was well known that the Princip} 
Y were al] 
entilation, 
SO far ag 
fan Over 
Sent who 


The machine was very expensiy 


the Lletty Shenkin and Middle Duffryn Pits, and sa 


most anxious to know what really was the best mode of y 
the importance of which subject could not be overstated, 
the discussion had gone, it showed the advantage of the 
He believed there was a gentleman pre 
thought Struvé’s machine to be the best, and he should like to heap 
his opinions. All of them connected with furnaces were anxious to as, 
certain which was best, if they were to go into mechanical yey tilation 
Mr. THOMAS, of Cwmavon, said he had heard what Mr, Wilkinson 
had said about Middle Duffryn, and he thought he said that from 
Struvé’s ventilator 40,000 cubic feet of air, with 11 strokes per mi. 
nute, was the largest quantity he could get. He wished to know what 
was the water-guage /——-—Mr, WILKINSON: One inch and a half, 
Mr. THOMAS said he had been able to get from 56,000 to 58,00) 


Mr, WILKINSON, in response to an invitation from the President, cubic feet, with only 8 strokes per minute, by Struvé's Ventilator, 


opened the discussion. 


very little information to give on the subject of Mechanical Veutila- | his works for the last thirteen years, 


tion; in fact, he was only a scholar, and came there for information. | 


At their colliery they had one of Guibal’s Fans at work, but he must | He thought Mr. Williams said the cost of the ventilator at ] 
1 , He wished some informa- | Shenkin was very considerable; he thought he said that several fan: 


confess he did not entirely understand it. 
tion as to the shutters on the plans accompanying the paper. 
Mr. G. CopE PEARCE explained that it represented them open and 


He said he was sorry to say that he had but | He had been connected with the mechanical mode of ventilation g 


Struveé’s ventilator was er 


: : ected 
in 1854, and he could say that it had worked very well eyer : 


since, 
sletty 


could be erected at the same cost as one of Struvé’s ventilating 
chines, With that conclusion he begged to differ. As to the resi 


Works, Newport; Mr. J. T. Wightman, Pontypool; Mr. T. E. Wales, | shut,——Mr, WILKINSON, in the course of some further observations, | of Struvé’s ventilator at their pit, he would observe that they got frog 


Government Inspector of Mines; 
R. Bedlington, Mr. Lewis Lewis, Aberdare: Mr. Edwin Ri 
Tredegar; Mr. J. Roe, Llynvi Works; Mr. Bodmer, Newport; Mr. 


great, and he could hardly account for it. 


Mr. Jacob James, Newbridge; Mr. | said that there was something in the shutters he could not understand | 56,000 to 60,000 cubic feet of air through the mine per minute, Thy 
1ards, | at all, and his experience of the Fan was that the variation was very | length of stroke was 7 feet, and working on an average from 7 tog 
The Fan worked very well | strokes per minute ; 
E. J. Edwards, Crumlin; Mr. M. Bates, Cyfarthfa; Mr. D. Thomas, | at 60 or 70 revolutions per minute, and he considered it to be a much | to 56,000 and 57,000 cubic feet per minute. 


and he got in the return air-ways from 50,09) 
He measured it not les 


Cwmavon; Mr. G. C. Pearce, Mr. Moxham, Mr. Bennett, Mr. George superior method of obtaining ventilation than the machine they had than three weeks ago in the return air-way, and he got 57,000 eubjg 


Brown (Nixon and Co.'s Collieries); Mr. W. Adams, Cardiff; Mr. W. 


Vivian ; Mr. Williams, Lletty Shenkin; Mr, Wilkinson, Duffryn Col- | eommitted to paper, and which the members were quite welcome to, | .nd tear; Mr, 


lieries; Mr. Maynard, Crumlin; Mr. E. Brigden, secretary, &e. 
From the walls of the assembly room were suspended a number of 
well-executed sectional plans, &c., of the Tillery coal seam, and Mr. 
Davies’s self-acting steam-striker. There was also exhibited a capital 
working model of a patent safety-cage, by Mr. Thomas Jenkins, of 


before. He had made two experiments, the results of which he had 


A long unreportable conversational discussion took place, in which | tanks, 


° vs . . ! 
members put innumerable questious to Mr. Wilkinson without ad- | 


dressing the chair. At length— 


} strokes per minute, Then with respect to the weg 
Williams had spoken of the destruction caused to the 
Now, all he could say was that they had not found it1 

sary to make any repairs of any amount to their tanks ; certain 
they were a little corroded, but that was all. As regarded the fg 


feet, working 7 


} 


‘J 
4 


Capt. MurpPHY said it would be much better for the gentlemen tak- | he knew but very little about it; but Mr. Cope Pearce, in his paper, 


ing part in the discussion, for those who were desirous of obtaining 


snid he considered there was some difficulty in all mechanical mode 


the Plymouth Works, showing the principle upon which his inven- | jpformation, and for the reporters, if gentlemen would address their | of ventilation with respect tothe safety of the men in the mines; ay 
pt I , if g 


tion is worked in the stopping of the cage in its ascent or descent in 
case of a breakage in the winding-rope. P 

On the President taking the chair, the SECRETARY read the minutes 
of the last meeting, which were signed by tl 
and Mr, Maynard were appointed scrutineers of the balloting papers 
for new members, and in the course of the meeting they announced 
that the following new members had been elected:—Mr. George 
Atkinson, mining engineer, Coleford: Mr. P. B. Eassie, Gloucester ; 
Mr. H. Williams Lewis, Plymouth Ironworks; Mr. Jenkin L. Thomas, 
engineer, Neath Abbey Ironworks; and Mr, George May, chain ma- 
nufacturer, Neath. 

The PRESIDENT said the next business was the election vf office 
bearers, and the following gentlemen were elected :— 

VICE-PRESIDENTS.—Mr. WALES proposed, and Mr. ADAMS 
conded, the re-election of Mr. Richard Bedlington. Mr. D. THOMAS 
proposed, and Mr. WALEs seconded, the re-election of Mr. F. Levick. 

MEMBERS OF COUNCIL.—Mr. 
seconded, the election of Messrs. Windsor Richards and Bedlington 
Curtis. Mr, WALES proposed, and Mr. D. THOMAS seconded, the elec- 
tion of Messrs.G. Banks and G, Cope Pearce. Mr, THOMAS proposed, 


E se- 


> 
> 


and Phineas James. 

SECRETARY.—Mr. WALES proposed, and Mr. BEDLINGTON se- 
conded, the re-election of Mr. E. Brigden as secretary. 

The SECRETARY read the financial statement for the year ending 
Dec, 28, which was adopted.The PRESIDENT said he thought the 
statement a very favourable one. No doubt the arrears were heavy, 
but he hoped that all the members would pay up their subscriptions 
&s soon as possible. Mr. ADAMS requested permission to ask one 
question—What was the number of members)——-The SECRETARY: 
We have 15+, but including myself 155; I sent out 154 circulars. 


Capt. Murpuy wished to know if there was any objection to pub- | 


lish the list of members. He thought it would be advisable to do | 
so, and such a plan was usual with other institutions of a similar cha- | 
racter.——The SECRETARY said it was done every year; they were 
printed at the end of the volume of the society’s Journal. 

The PRESIDENT observed that after the voting papers came in they | 
would have more members.——Mr. GEORGE BROWN thought there | 
was very little progress made in that respect, for as members came | 
in a similar number went out.——The PRESIDENT: I think we shall 
do very well if we keep up to 150 members. 
that I am sure we have no reason to complain. The next business is | 
the discussion on Mr. Bedlington’s paper, “On the Duration of the | 
South Wales Coal Field.” Perhaps Mr. T. Forster Brown will open the | 
discussion, by asking Mr. Bedlington some questions on the subject. | 

There being no response, the PRESIDENT again rose, and said that 
at the last meeting of the members, at Newport, it was understood 
that Mr. Bedlington’s paper should be discussed in conjunction with 
Mr. A. Bassett’s paper, on “ The Port of Newport, and its Coal Field.” 
He found, from a letter he had received that day, that Mr. Bassett 
was unable to be present at that meeting, and therefore he thought 
they had better put that paper off, and go on as far as possible with 
the discussion on Mr. Bedlington’s paper, and adjourn the further 
discussion till next meeting. He should be very glad to have the | 
opinion of the meeting upon the subject. If they went on with Mr. 

sedlington’s paper that would keep them some time, and then they 
could keep the discussion open by adjourning it till Mr, Bassett was 
able to be present. | 

Mr. T. Forster Brown said it appeared to be the wish among the | 
members at the lower end of the room that the discussion on Mr. 
Bedlington’s paper should be adjourned till Mr. Bassett could attend, | 
and then the two papers could be taken together. The PRESIDENT: | 
If that is the wish of the meeting both papers will stand over, but I | 
was in hopes some one would have commenced the discussion to-day, 

Mr. BEDLINGTON said he had no objection to the discussion on his | 
paper being postponed.—The discussion on both papers was then ad- 
journed till the next meeting. 

The PRESIDENT was sorry to say that Mr. Matthew Loam’s paper, 
on “The Cornish Engine,” must also be adjourned. Mr. Loam had | 
written to him, saying that he could not be therethatday. The next 
paper on the list to be discussed was Mr. G. Cope Pearce’s, on “ Me- 
chanical Ventilation,” of which the following is an abstract :— 

Some persons advocate the furnace, while others prefer mechanical ventila- 
tion, and it is our duty to ascertain to the west of our ability which is the best. 
The merits of the furnace, its beautiful simplicity, and so forth, are well known. 
On the other hand, it can be sald that in many cases mechanical ventilation 
will be found superior in overcoming friction, where the drag is very great, and 
in economy; however, we cannot shut our eyes to the fact that no matter how 
well a machine is made it is liable to stop unexpectedly. There can be no doubt | 
that if machinery {4 nsed for ventilating we ought to lessen the chance of stop- | 


page, by making it with as few moving parts us possibic, for which reason the 


If we succeed in doing | ms y rooe : yes ie. } 


observations to the Chairman; because, as the discussion was then 
being carried on, it was impossible to hear the observations made. It 
was the rule at other meetings for gentlemen to address the Chair, 


all might be benetited by the information afforded. 
A number of questions were then put to Mr. Wilkinson, his answers 
to which will be found in the accompanying tables. He also said 
that the diameter of the Fan was 30 ft., and the width 10 ft. 
not put an indicator on it, because it varied so much ; 
| feet of air was as much as he could get by Struvés machine, but trom 
the fan he could get from 50,000 to 60,000 cubic feet. The engine 
a separate one, but the boilers were connected with it: it nsed less 
steam than Struvé’s, but they had it in work 
that he felt he was not in a position to be able to give any definite 
opinion on it. 
, mical than Struve’s, but their engineer said it was. 


f 


Wits 


for 


It= cost, inelud- 


2000/, 
had only had 18 or 19 weeks. 


They had had Struvé’s at work for 15 years, but this one they 
| get out of order, whilst Guibal’s Fan wa 


years without requiring any repairs. 
ger to the men in the pit if the machine wanted to be repaired. 


The following are the tables mentioned above as containing the | average temperature of 400°, yve's vel 
put | was that a large body of air could be passed through it with ses 


answer to the questions 


information given by Mr. Wilkinson in 
xperiments :— 


to him with revard to the results of hise 
| E 8 PAN AT 
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* Power stroke 57.600 air per minute. ¢ Thermometer, 45°. ~? Barometer, 29°62. 

Note.—For the first half of experiments it blew a stiff breeze from the west, 
but for the latter half it had abated. The barometer stood at 2 
thermometer 50. Powder-smoke gave the following result:—Travelled 69 ft. in 
five scconds=12 ft. per second. Assuming area=80, we have 80 x 12 x 60 =57,600 
per minute; but assuming same area as In experiments, we have 83°19 x 1260 
=59,896 per minute.—Air going down to ventilate the 6 and 9 ft. veins: Area, 
49x 9°75 revolutions=47,775 per minute. The 
anenometer by old ventilator (Struye's), 5x5 xarea 8o'19=415, 
equal to experiments No. 1 on fan. 

Capt. Murpnuy said that the whole matter of mining in this coun- 
try was now become one of mechanical application, and he thought 
there was one small! item in connection with mining which was really 
deserving the attention of mechanical engineers. He alluded to the 
doors used for splitting the air. He must confess he had not been 


r 
I 


which is only 


10,000 cubie | 


down many collieries, but he had been down a few, and from what | 


he saw of the doors he found that most of them were of the rudest 


character in construction, and he could scarcely believe such rude | 


constructions were used when he considered their importance. 
thought it was a subject of the greatest importance, especially when 


He | 


they were told year after year by Mr. Brough, Her Majesty's Inspector | 


of Mines, in his report of the number of boys killed every year by | 


those doors: children grew up to be men, and they might consider 
that every child killed was a man destroyed, and, therefore, when 
they saved the life of a child they saved a man’s life. He held that 
the principle of having those doors of a rude description, and for 
boys to be employed to shut them, was wrong; and he thought that 
some mode might be adopted whereby they could be made self-acting, 
o: made so as to raise up and down, slide backwards and forwards, 


> President. Mr. Moxham | and he hoped the practice would be adopted at that meeting, so that | der 


He did | the machine. 


|since the machine had been at work, now 


he says—* We cannot shut our eyes to the fact that, no matter ho 
well a machine is made, still, after all, it is liable to stop unexpect 
edly. If this should take place what would become of the men 
rground? How long they would live with the ventilatic 
Could they be withdrawn before the air got too foul to supportlife 
In answer to these observations, he would state that there had beg 
no inconvenience experienced by them if it became necessary to st 
The men knew very well what to do on such occa 
and no accident of any kind has occurred in conseq 
13 years, i 

1 hey were ob 


10 
if 


n stopped 


sions; 


might add, had there been a single explosion. 


' contend with contorted districts, and worked witha 


such a short time | to ge 
He was not able to say whether it was more econo- | not 


ADAMS proposed, and Mr. D. THOMAS ing evervthing, was 1300/., whilst the cost of Struvé’s was 1900/7, or they passed from 56,000 to 60,000 eubic feet of air through the 


He ought to add that they had re- | that quantity represented by 3 inches of 
paired Struvé’s since it was erected, so that, in fact, it was equal to | 
and Mr. Brown seconded, the election of Messrs. Edward Williams a new one. In his opinion Struvé’s machine was the most likely to | important amount under such a drag. 
| s very likely to run for many | quantity passed would be very small, 

He considered there was dan- | aliow it, would put their large copper works chimney air into 
| colliery, although it was nearly i200 feet above the colliery, with 


| 
| 


+ 
L 


a quantity of air through these small seams vy 
sive. To get it through they must get grea'er power, an ; 
get it by any other means than by the mechanical mode of ve 
tilation. With respect to the rubbing surface, he would observe th 
per minute, when the machine worked eight strokes per minute 
water, or S19=1 
square foot of the area of the passages, and no fan could pas 
He meant, of course, 
Their machine, if he wou 
tl 


The zreat feature of Struvé’s ventila 


any resistance. The valve surface was very large, the piston 
in water packing, and the resistance of the valves was scar 


| preciable; from 1-16th to 1-8th of an inch of water might 


the resistance of the valve-work. It was evident from the 


| stance that the valve presented no appreciable pressure to ren 


necessary to place the valve-work near the piston. In the b 
gine, if the valves were not as near as possible to the piston, theed 
densed air would follow the piston, thus diminishing the 
external air to a large amount. The principle which Mr. 
sought to accomplish was the passage of an unlimited amountol 
through machinery under the most unfavourable circumstances 
contracted conditions in the mines. Whatever the resistance I 


| mine, Mr. Struvé’s machine must fill itself, but with a fan the 
| ditions of resistance might be so great that though the valves mom 


with considerable velocity, the passage of air which arose from 4 
trifugal force might be very small indeed. The feature, therefi! 
of Mr. Struvé’s machine was the large valve surface connected wi 
the upceast and air-way of the colliery, presenting no appreciable 


istacle to the passage of the air with the vacuum produced by 


| 


inaximum revolutions given to} 


| places, but it was generally removed in a couple 


piston. The piston might be a solid piston, like the one at Mes 
Nixon's, at Deep Duffryn Colliery, or a piston with inapprecit§ 
friction moving in water. They were still the same machines; 
considering how simple was the suspension of a ho!low gasome 
form of piston in water, with norubbing surface, it was, in his opm! 
preferable to a solid piston moving through a case of masonry. * 
Nixon’s machine was erected after the expiration of Mr. SW 
patent; and, of course, anyone now might put up those machif 
and use any form of piston. He believed that Mr. wir pre 
up a dozen of those machines. The average quantity of aire 
by the machines was from 56,000 to 60,000 cubic feet, with . im 
gauge of 3and 4 inches, He had no hesitation in saying ths ; 
nace ventilation could never do that. The upeast pit, where 
machine was fixed at Cwmavon, was 66 yards deep; and to ae 
the same result by a furnace fixed in that pit would require ( 
temperature in the upeast, which would be quite impracticable 
Take the average quantity of air coming up the upeast be a 
cubic feet per minute, and the average area of the air-ways ! 
mines to be 28 ft.; the water-gauge by 3°5 in. of water; Pre" 
square foot of the air-way=.1816 Ibs.; pressure on the whore | 
way=508'48 Ibs., 56,000 508°48 Ibs.=86 horse-power red" 
draw that quantity per minute through the mines, 

In reply to questions, Mr. THomAs said he stopped the ralock 
or four hours at the end of the week, from 6 till 5 or ee “— 
Saturday, and the stoppage was principally to examine “aval 
for if they did not keep them clean they lost a great quantty”™” 
During the stoppage 


pry. 4 


men th 


an accumulation of gas took place 
of hourts.—— 
PRESIDENT: Then the men do not work in the pit when the ii 
tion is stopped. Mr. BEDLINGTON: Do you work ith nake 
or locked lamps ?7———Mr. Tuomas: Locked lamps. oi 
Mr. BROWN said they could not overrate the importante 
question that had arisen that day, and he thought ere 
hardly time to give it due weight and consideration at tha 
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ie BG peboved t any improvement, and make the thing better than 
le pringins it s to the observations of Mr. Murphy about the doors, 
h they ha ~ that he had directed his attention to the subject. He 
hm he was ee stions, and said he had seen doors very rudely constructed. 
id made un Brown) begged to say that there were many doors made 
% Now he ( but still there were a great many which were not. If 
‘ 
ut self-nctings was going to present a paper on the matter he should be 
a. Mr. Murp V0 give him all the information in his power, and he 
n most pt Me him to endeavour to devise means to do away with the 
. would t veether hey had doors of all shapes, but their business 
doors oo away with them altogether. He thought the discussion 
ng was to , saienl ventilation had not been one-half gone through. For 
'¢ on ae ie had not had much time to look into the matter, but he 
to hime! {Jo so, and be prepared to offer some observations at the next 
ma would = “He would, therefore, propose that the discussion be ad- 
ald meeting Capt. MURPHY seconded the proposition. 
ur jae ILKINSON said Mr. Thomas got much more wind than he did, 
? re t depended on the distance the wind had to travel. 
. ty discussion was then adjourned, a vote of thanks being ac- 
ur, 1 . ‘ sarce 
dle HE oorded to Mr. G, Cope Pearce. ‘ 
iad “Tl prestpENT said the next paper for discussion was * On the 
1€ ef ” , Wiet “me 
tls HB cs ucture of Iron,” by Mr, W. Vivian: 
his rhe subject which the writer proposes to bring before you Is one which, he be- 
it The su not hitherto receive 1 much attention, Fairbairn and others haveex- 
Ii pond upon the properties of tron, but he was not aware that they had 
~ p Ethel attention to the minute conditions of structure on which the mecha- 
pal jevotee yerties, such as malleability, tenacity, and ductility seem to depend, 
all nical ay come years made observations on this subject, and believing it to be 
Having » while it opens out a wide field for further enquiry, the writer 
on yortant one, I 
’ ain oe to draw your attention to the following results, which may be tested, 
ag Vell a pelieves, verified by apy careful observer who is able to usea good micro- 
ver and, le Metals, in their minute structures, may be divided into two leading 
who aC s—the angular or crystalline, and the cellular or porous, and of these two 
nop ees all metals are constituted, and none are absolutely solid; all have void 
ear x os veither in the form of cells, or between the angles of the crystals. If it 
) Ai. sible to compress any one given metal into a solid state its bulk would 
ion, nished and its density increased immensely; and this assertion is not 
180n ata venture, but is founded upon long observation on all the commonly 
; alloys. Itis remarkable that the best known 


en metals, With many of their 
ku inctor’s of heat and electricity, such as silver, copper, and iron, are those me- 
on : 





Ini. oe which show in their structure the cellular system most highly developed ; 
vhat ng that their several powers of conduction are in the same ratio and degree as 
t Bo yerfection of thelr cell system maybe. The writer intends, however, to con- 
aa s i isremarks for the present to the structure of malleable iron, and may say, 
00) mine bis that all good iron, even the best that is manufactured, is as porous asa 
ator, % It is well known that good iron, when fractured, shows what is called 





—a silky lustre —which is nothing more or less than light reflected from 
acture. If theiron iscut by a tool there may be a bright appearance shown 
ecut, but that pe culiar soft silky lustredoes not then appear; for the action 
+4 tool, Wherever it comes into contact with the metal, destroys this appear- 
ony neither is this soft lustre ever seen on the exterior, or on what is commonly 
od the skin of the metal. This peculiar appearance, then, is derived from 

ls of minute € longated cells, whose inner surfaces before they are long ex- 
weed to the air are exceedingly brilliant, and will reflect light beautifully. 
ese cells appear to be more or less spherical in their normal state, but are 
gated by rolling in the manufacture, The light-re flecting surfaces are the 
tween the cells, which often open out into each other laterally and 

. probably affording a continuous line of communication for the 
sat and electricity in vacuo, Thatairhas noaccesstothem in their 
wal state appears to be shown by the fact that, although when first laid 
non they reflect light brilliantly, but that they soon tarnish on exposure to the 
fm spher Ifa bar of iron is broken off at right angles to the line of rolling 
bhasthen a dull grey colour. The reason of this is that the observer is then 
king down into the dark depths of the cells, from which no light can be re- 
ected; but if in bre iking,the cells are divided longitudinally, and slightly beut 
yr on one side, then the most lustrous effects are seen. The writer wishes it 
»be distinctly understood that this cellular structure is not an accidental oc- 
rrence, nor confined to iron of any particular manufacture, but is apparently 
he proper constitution of the metal, produced under the operation of fixed laws. 
Ho has examined a large number of specimens taken indiscriminately from 
ates, bar's, and wire, as they have come into the market, the produceof a great 
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iron. Also in a novel method of arranging the fire-grate relatively to the iron 
chamber, which arrangement tends to save fuel, reduces the size, and hence 
essens the cost of the fire-bridge. Also in an improved method of arranging 
and constructing the stack In connection with the furnace, which enables the 
patentee to dispense with a portion of the throat or neck of the exit-flue between 
the stack and the iron chamber. Also, in constructing the furnaces with pas- 
sages or spaces wherein the surplus air or steam from grooves or steam and air- 
channels in the chill is conducted off, and discharged into the open air. And, 
also, in the means for joining or building two furnaces back to back to form a 
double furnace, and several other novel devices and improvements. The fur- 
nace is constructed generally in the usual manner, of iron and fire-brick. 


- 








ACCIDENT POLICIES OF MINING ENGINEERS, 
The following letter has been addressed to the Editor of the Times: 


Sin,—The awful catastrophe which occurred at the Oaks Colliery, near Barns- 
ley,on Dec. 12, isfresh in the memory of all; and the announcement in your co- 
lumns that it had caused the death of more than 200 persons, a greater number, 
if I mistake not, than had been killed in any former colliery explosion, sent a 
thrill of horror throughout the land. On that occasion deeds of noble and 
heroic daring were performed, which deserved, and received, universal applause. 
Not the least among these were the acts of the engineers in charge of the colliery, 
Mr. Parking Jeffcock and Mr. John Brown, both in the prime and vigour of life. 
Fearless of death, they went down the pit without a moment’s hesitation, just as 
other mining engineers would assuredly have done. Mr. Brown came up alive, 
but Mr. Jeffcock never returned, and allthat is mortal of him still lies festering 
in corruption at the bottom. Both gentlemen had insured their lives for 1000/, | 
each in the office of the Accidental Death Insurance Company, believing that their | 
policies would not have been vitiated by such conduct as I have narrated, How- | 
ever, the company has refused to pay the premium on Mr. Jeffcock’s policy, alleg- 
ing as the ground that he was guilty of placing his life in ‘‘ voluntary danger,”’ 
in direct contravention of a special clause in the policy. In reply to questions 


gineers, to enable them to carry “daylight ” into the tunnels, and so 
examine, more thoroughly than would otherwise be possible, the con- 
dition of the roofs, kc. Mr. How, of Foster-lane, exhibited one of 
these new magnesium lamps, burning the undiluted metal, at the re- 
cent conversazione at Guy’s Hospital, and excited considerable interest 
by the extraordinary light thus simply produced, which made the 
other lights in the brilliantly-illuminated saloon look singularly dim 
and powerless, 








COAL IN AUSTRALIA—THE LAMBTON COLLIERY. 

The question of a sufficient supply of coal for the growing require- 
ments of all parts of the world is one of great commercial and na- 
tional importance. For some years our Australian colonies have 
produced coal, but, until comparatively recently, it hasnot been greatly 
used, nor has its production been much taken into consideration by 
those who have devoted their thought to the subject of the probable 
duration of the coal fields of Great Britain. A change, however, in this respect 
appears to be rapidly coming on, the steps taken by the Scottish Australian 
Mining Company having established beyond a doubt the excellent quality of 
Australian coal, and its fitness for steam and gas purposes, The directors of 
that company recently ordered home a quantity of coal from their Lambton 
Colliery, near Newcastle, in New South Wales, and submitted it toan impartial 
trial by the English Government, with results which show very plainly that it 
can compete successfully in the Australian, Indian, Chinese, and other foreign 
markets with the best coal shipped from England, The following is the report 
by the Government on the trial in question :— 

(EXTRACT. ] 
“ War Office. March 6, 1867.—Sin: I am directed by the Secretary of State for 











putto them by Mr. Brown, they say *‘ all the risks incident to your profession are 
covered by your policy, but you are expressly forbidden to place your life in vo- | 
luntary danger under any circumstances whatever.”’ | 

Thus, it would appear that if a mining engineer goes to the scene of disaster | 
after an explosion in a coal pit he incurs a risk, according to the Accidental } 
Death Company, not incident to his profession. They add, ‘‘It is the true | 
characteristic of nobleness that it be disinterested, It cannot be disinterested if 
the direct consequences be to secure pecuniary benefits which under other cir 
cumstances would not accure.’’ Well, Sir, it can hardly be supposed that any 
consideration of his policy could have entered the head of poor Jeffeock before he 
ventured upon what he conceived to be his duty,—a duty necessarily incidental to 
the profession of a mining engineer, especially a colliery engineer. While I do 
not venture to dispute the judgment of the Accidental Death Company on the 
point in question, I submit to you, Sir, that as it is possible serious misappre- 
hension on this subject may exist among insurers inthis company it is desirable 
the public should know distintly the circumstance which may render their policy 
invalid, If, forexample, the Duke of Sutherland holds a policy of the company, 
he would do well to remember that if in future he play the part of an amateur 
firemen, however efficiently and advantageously to the public, he may “ place 
his life in voluntary danger.’’ Nay, even in the case of the chief of the London 
Fire Brigade, Captain Shaw, supposing him to be insured, thesame proviso will 
apply. In conclusion, I have only to add that, in writing this letter to you, I 
am actuated not by any fecling adverse to the directors of the Accidental Death 
Company, but by a wish to put the public on their guard in this matter. Y. 

The following correspondence on this subject has passed between 
Mr. John Brown, of Barnsley, and the Secretary of the Accidental 
Death Insurance Company :— 

TO THE SECRETARY OF THE ACCIDENTAL DEATIT INSURANCE COMPANY. 

Sir,—It is reported that your company have, for some reason or other, objected 
to pay the insurance due under a policy held by Mr. Parkin Jeffeock, who was 
killed at the Oaks Colliery on Dee, 13 last. I bold a policy in your company, 
No, 12,884, which requires renewal on April 7, but before I do it I shall be glad 
if you will favour me with an answer as to whether the above is trueor not? I 
Was seven hours underground at the Oaks Colliery on Dec. 12, and spent some 
time with my friend Mr. Jeffeock in the pit on the evening of that day. 

Now, as it is my business to go down pits, and I could not shrink from doing 
so under such circumstances as required his and my attendance, and as I have 
for many years paid a premium, which I always understood was to cover the 
risk thatmining engineers ran, upon the implicit faith that no respectable com- 
pany would repudiate its engagements, I was much amazed atthe report. trust 
that ft is quite untrue, otherwise I shall not renew my policy, and shall advise 
my friends to adopt the same course. JouN Brown. 

Harbro’ House, Barnsley, Marvel 19, 1867, 

TO MR. JONUNN BROWN, BARNSLEY. 
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y different markets. A somewhat similar structure may be often seen in 
+ substances that have solidified from a state of fluidity by fusion, such as } 
from the furnaces, glass, pitch, and wax; but in all these the cell is more | 
herical than in iron—a difference which, it seems to him, may be accounted 
rby the modification of the form of the cell in iron by the process of rolling, | 
ne formation of the cell appears to have taken place under the combined effects | 
f heat—the repellant forze and the cohesive force inherent to the metal coun- | 
rhalaneing each other, : 
Perfect fluidity by fusion seems to he obtained by. the introduction of so much 
eat as to overcome the cohesive force,and driye the molecules apart from each 
her; but when the heat is reduced by radiation or conduction, the cohering 
again comes into play till the equilibrium is gained, and each molecule is 
ed at acertain radius from the centre, solidifying in thearch or spherical 
is the heat passesaway. It is not easy to demontrate this theory, 
perbaps, make it very intelligible to those who have not previously given 
ittention to it, but the writer has by him specimens of other substances, 
may give an tinperfect idea of what isimeant. If, then, all good malleable 
is perfectly cellular, as the writer has reason to believe it ts, there seems to | 
m no reason to donbt that upon the perfection of the cell system its mechanical | 
sof tenacity and strength must greatly depend, and, indeed, ds much 
ice need be attached to this as to the degree of chemical purity neces- 
ry to ensure a good iron. 
tis well known to those practically acqnainted with the manufacture that a 
alof the same degree of chemical purity may produce bars of a superior or 
rquality, according to the degree of heat under which it is taken from 
ice and worked, and the rapidity or slowness with which it may after- 
l—that Is, if the metal is worked at the right temperature, it may pro- 
egood fibrous iron ; but if worked too hot the iron will prove short and crys- | 
line, whatever its chemical condition maybe. In examining specimens of this | 
nd, the writer finds that iron otherwise good, but worked too hot, is thoroughly 
Malline; strictly speaking, there are no angular prisms, but only myriads of 
ets or planes crossing thecells at right angles to them, and thus cutting them 
thort—rupturing the cell system throughout, ‘The question of how this cha- 
ter of iron is thus produced appears to be answered in this way: the iron 
sworked before the proper equilibrium had been established between the heat 
id the cohesive force ; or it may be produced by the sudden and violent escape 
heat, for he finds by experiments made that good malleable iron may be 
Bugel into poor short iron, by heating it to a high degree, and then suddenly 
itin water, He has specimenscut from the same bar in immediate con- 
, Showing the difference of structure to be so great that experienced work- 
fn did not believe they were taken from the same bar, 
Ehe process of rolling iron into plates or sheets does not obliterate, but modify, 
forms of the cells; they remain afterwards as hollow spaces, widened out 
trally; the thin partitions which divided the cells at first are now laminated 
reach other, and upon the regularity of this lamination the strength and 
lity of the plate will very much depend. The writer has seen boiler-plates 
ich Were believed to be of superior quality, and, though the iron might have 
u chemically good, it was, nevertheless, unfit for the purpose for which it was 
euled. He thinks it, therefore, desirable that, in addition to the usual tests, 
ntended to bear great strain, and, especially where human life is de- 
mient Upon its good quality, should be submi. ‘ed to a close microscopic exa- 
nation into its structure, as another safeguard against danger. 
i Wire drawing more than in ordinary rolling the cells are elongated, and the 
acit of the wire depends very much also upon the manner of drawing it. 
the cells are violently parted asunder, instead of being merely elongated, the 
Ugh of the wire is proportionately reduced. If, for instance, during the 
mess of drawing the wire is annealed to render it more soft and flexible for 
ther reduction in size, the wire is not so strong afterwards as if it had not 
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pace 
iable laniealed at all. The annealing inthis case appears to have expanded the 
id by sundaly, even to the bursting of the partitions between the cells. Not to 


stheu these remarks unduly, the writer will only say that late 


it Mes + 
have made discoy 


ly other per- 
eries on the properties of iron that may be adduced in 


precisa irae : 

‘bap tion of what has been advanced. Mr. Graham, of the Mint, in a paper 
ines; op lately read before the Royal Society, stated thatiron at a low red heat 
asome absorb a large quantity of carbonic oxide gas, and retain it, not in che- 









> combination, but permeating the metal mechanically, and would after- 
te liver it up if required ; and St. Clare Deville, of the Normal School of 
: 4 as also found that by passing gasses through aniron pipe heated to red- 
1 ider pressure, they would escape laterally through the sides of the pipe. 

. : ADAMS suggested that the discussion should be adjourned, 
“iwas agreed to after a few questions had been put to Mr. Vivian 


3 opini 















- Mr, Maynard, Capt. Murphy, and a few other members, which Mr, | 
1 a wal w answered, 
that following papers were then read :—On “Pumpingand Winding,” | 


1G. Cope Pearce; andon “The Coal Brasses of the South Wales 
7 Mr. Adams, The reading of the following papers was ad- 
«On “The Tillery Coal Seam and Workings, Abertillery,” 


ble to 





he Sak dr, 1, Dyne Steele, C.E.; and on “Davies’s Self-Acting Steam- 
oe tr »’ by Mr. D, Davies, 

pode — of thanks to the President brought the proceedings to a close. 
ie le - embers subsequently dined together, under the presidency of | 

yor ’ 


“orge Martin, the vice-chairman’s duties being performed by 














aquired EB. Bri q 

" rng sden, secretary. The usual loyal and complimentary toasts 
men th ey duly honoured, most of the members left to proceed home 

it Tain, 

y'clock | 
he val FUDDLING F re 
tity of Vos. py URNACES.—A new puddling-furnace hasbeen patented | 
° p “AvSers, > . . . . 

in SV rs AKER, HARLAN, and BELL, which consists in an im- | 
+s, — ie. rin nttuction of the chill and the iron bed in the puddling | 
he vel ing chamhe location of the chimney and exit-flue relatively to the iron or 
kedlig tting the er, and in the structure or form of the exit fiue. Also, in con- 
_ Re brickwori eS furnace above ground, and dispensing with a large portion 

Ming ig robes hitherto required and used, by which means the expense of 

nce of iu providin ed materially, and the time required to build it diminished, | 
, pad b Ror gn 0g @ raised border or chill of the iron chamber with a channel, 
+ mee Hat ittervaine ranning through it for receiving water or alr, which is sur. | 
yt wa Intense beat 2 in order to preserve the chill from injury in consequence of | 


“whieh it isexposed. Also in constructing a chill of wrought- ! 





‘sium lamp attracted so much attention at the last meeting of the 





Sirk,—All the risks incident to your profession are covered by your policy, but 
you,are expressly forbidden to place your life In voluntary danger, under any 
cir¢umstances whatever. We are fully sensible that the noble characters of many 
of our English engineers will from time to time induce them to make sacrifice 
even of their own lives to save the lives of others. Eut it is the true character- 
istic of nobleness that it bedisinterested. It cannot be disinterested if the direct 
consequences be to secure pecuniary benefits which under other circumstances 
would not accrue. We do not take such risks into accountin calculating the 
premiums we charge, or they would be very much increased ; for that reason we 
specially exclude such risks from our policies. Mr. Jeffcock had been personally 
well known to one of our directors for many years, and was held in high esti- 
mation. W. IL. SCATTERGOOD, Secretary. 

Accidental Death Tusurance Company, London, Mareh 22, 1867. 

Srr,—I! have your favour of the 22d inst.,in reply to mine of the 19th instant. 
I cannot at all understand your version of the term ** disinterested.’’ It cannot 
surely be imagined for one moment by your directors that any mining eugineer 
would rash into danger on purpose to get killed in order that your company 
should have to pay 10001, to his representatives. This decision of your directors 
strikes so deeply and would tend so much to make mining engineers cowardly 
that { intend to lay the matter before the public at some convenient opportunity. 

Harbro’ House, Barnsley, Marek 25, 1867. JOHN BRown, 

Srr,—We can have no possible objection to your bringing the subject of acci- 
dent policies of mining engineers before the publicin any way you may consider 
prudent; but if vou have occasion to mention our practice in the matter you 
will be careful, | am sure, not to misrepresent us, The premiums we charge only 
covers the risks ordinarily incident to the profession, and we expressly prohibit 
them (and all our other policy-holders) from placing their lives in voluntary 
jeopardy. We could quote a rate that would cover even the risk of descending 
mines after explosions and before precautions of safety were taken, but it would 
be a very heavy rate indeed, 1 think some publicity on the subject might do 
good, for all reasonable men would sce the essential difference between ordinary 
professional risks and voluntary exposure to great personal hazard. 

W. H. SCATTERGOOD, Secretary. 

Accidental Death Insurance Company, March 29, 1867. 

Srr,—Your letter of the 29th inst. has reached me here to-night. I beg to state 
in reply thereto that, in making the matter public, I will take care not to mis- 
represent the facts. JOUN Brown, 

Bedford Hotel, Covent Garden, March 39, 1867. 

[Some remarks on this subject appear in another column of this day's Journal.) 















SUNLIGHT IN THE MINES. 

Amongst those whose acquaintance with colliery operations, and 
with the interior of collieries, is limited to what they have read in | 
books it is customary to regard an explosion as the most lamentable | 
casualty to which the collier is exposed ; yet an examination of the | 
statistics annually supplied by the Government Inspectors of Coal} 
Mines (and theabstracts published in the Vining Journal of March 16 | 
may be taken as representing the fair average), will show that the 
deaths resulting from explosions are but few in comparison with those 
from other classes of accidents, although the circumstance of explo- | 
sions usually killing the miners wholesale gives them a sensational | 





character, whilst no thought is taken of the far more frequent acci- 
dents by which the men are killed singly. Taking the average of the 
last two years, it appears that for every death resulting from explo- | 
sion three deaths occurred through falls of roof, and that the deaths | 
resulting from accidents in shafts were considerably more numerous | 
than those caused by explosions; hence it follows that quite as much 
attention should be paid to “falls” and “shaft accidents’ as to ex- 
plosions, if it be desired to reduce the number of colliery fatalities 
to the minimum. 

That a large number of the deaths from falls of roof, as well as | 
some of those classified as shaft accidents, occur through insufticient | 
knowledge of the faults and irregularities of the strata is beyond 
question, and it has ocurred to Mr, LARKIN, whose beautiful magne- 


British Association, that if areliableand portablelamp could be placed 
in the hands of the chief underground manager of a mine, which 
should enable him to make himself thoroughly acquainted with the 
most minute details of the structure, of the roof, and of any changes 
which may from time to time take place, an important end would be 
gained ; he has, therefore, constructed a hand-lamp, not much heavier 
than an ordinary Davy, capable of producing the magnesium light | 
with certainty and regularity, and containing no clockwork or other 
mechanical arrangements to get out of order. 

The new lamp is very compaet, and throws a most brilliant light. 
A spirit-flame is used to ignite the magnesium, and as the flow of 
the powder can be instantly stopped and recommenced, there is every 
facility for securing economy, by using the light only during the pre- 
cise period when it is required. The magnesium is used in the shape | 
of granulated crude metal, either alone, or diluted by being mixed | 
with sand in varying proportions, according to the volume of light | 
required. It is necessary that the powder should be kept beyond the | 
reach of the atmosphere, to prevent deterioration, but this presents 
no difficulty to the consumer, as it is supplied in suitable cases. The 
light is well worthy the attention of surveyors, inspectors, and ma- 
nagers vf all kinds of mines, and is not excessively costly for the 
special purposes indicated. 

Mr, Larkin’s Jamp might also prove of great value to railway en- 
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War to acknowledge the receipt of your letter of Feb. 28, and in reply Lam to 
transmit to you copies of the reports made by the Superintendent of the Royal 
Laboratory at Woolwich, and by the chemist of the War Department, upon the 
trial of the ‘ Lambton’ coal submitted by the Scottish Australian Mining Com- 
pany, through the Secretary of State for the Colonies, in the month of Novem- 
ber last. “J. Sv. GEORGE, Major-General, Director of Ordnance, 

* The Secretary to the Scottish Australian Mining Company, 

King’s Arms-yard, Moorgate-street,”’ 
(cory.] 

* Report of a trial made in the Royal Laboratory, Woolwich, to test the quality 
of a sample of ‘ Lambton’ coal (New South Wales), submitted by the Scottish 
Australian Mining Company (Limited), in comparison with first and second 
class Newcastle coal (English), the conditions of trial being the same in each 
case. The boiler used was 20ft. long, 6 ft. diameter, with 2 internal flues, fired 
fn the centre. Area of each fire-grate, 11 ft. — 22 ft. total, with Chanter and 
Annan’s reciprocating fire-bars.. Boiler set with a ‘wheel draft,’ steam being 
up to 45 lbs. when the test commenced, and height of water in glass gauge accu- 
rately marked. The water meter (Kennedy's) was previously tested, and the 
boiler kept continuously at work 8'4 hours, the pressure of steam varying from 
45 to 50 lbs., the temperature of feed water averaging 90°. At theend of the 
8% hours the pressure of steam and height of water were the same as at the 






commencement, ‘The results of the trial were as shown in the following state- 
ment, viz. :— Ist class 2d class 
ee : Neweastleor Neweas.or 
Australian coal. Hartley’s Hast- Buddles 
ings (English). (English). 
oe re (In IDs. seseee WA? seeeecee §=O4Z 
Coals CONSUME. .eccese ) ewts. qrs. Ibs. 31° L sece B1°2°14 
a eae rae (Gallons ..ec.. 2600 2430 
Water evaporated...... LIbS. sesccoccee 26.000 24,300 
Ditto per Ib. of fuel .... IDS, .ceccesece 734 cevccess 6°86 
Fuel consumed per foot) , 
: : lbs B94 ceccccce 82 9° 
of fire-grate per hour. § !» cecccccceve 18°94 18°24 seccccee 19°7 
Total weight of ashes or} - . 
_ ‘ s 79 sccccce * 346 
refuse neseeccccecsce J [Dos seeeeeveee ] ° 164 ..ccccce 16 
Weight of ashes perewt. } nee 5 1G 6 
af fash conaniwed .... IDS. cocccccecs 5G seccceee 5°16 soscceee 10°94 
Time occupiedin trial.. hrs. min. .... 8°30 cccccece 850 cecscces 810 


Aver. pressure of steam. 47 ceccces 45 eaeece 35 

Tne Australian coal burnt very freely, requiring comparatively little stoking, 
and no black smoke was emitted from the chimney during the trial. 

‘*E. M. BOXER, Superintendent R.L. 

“Royal Laboratory, Woolwich, February (1, 1867.’’ 

From this trial of Lambton and other coal, made at the Royal Laboratory, it 
will be seen that the company’s Lambton coal is, on the whole, equal to the best 
English Neweastle coal, the average pressure of steain obtained from it during 
the trial being even greaier than that o tained from the English coal, 

Report of the Chemist to the War Department on the Results of Examination 
of a Sample of Coal from Lambton Colliery, Australia. 

“The sample consists of a bituminous coal, undistinguishable in appearance 
and general properties from Neweastle coal (English). A heap, 33 ewts., was 
carefully looked over for pyrites, and the coal was found remarkably free from 
this impurity, and it was, moreover, very uniform in quality. Two average 
samples were taken for analytical examination, and proved almost identical in 
composition. The percentage of ash in the two samples was as follows :—No. 1, 

"42; No. 2, 4°60: mean, 4°51 percent. of ash. The ash was of a pale reddish 
colour, and consisted of clay, peroxyde of iron,and a trace of carbonate of lime. 
The mean pereentage of sulphur in the two samples was 0°55. When heated in 
a close vessel, the coal furnished 6{ per cent. of a light porous coke. These re- 
sults show that the sample of coal submitted is fully equal in quality to New- 
castle coal (English) of the best kinds. The following results of examination 
of average samples of Newcastle coal (English) used in the Royal Arsenal are 
given for comparison: Bebside Colliery. Hastings Collicry. 

Ash (light red in colour).... 7°15 per Cent. csccesssee 5°55 per cent. 
Sulphur 0°96 per cent. .. eeee 2°00 per cent. 
Coke... eeeeees - 665 per Cent. ...0-e.--- 65°0 per cent. 

” A. ABEL, Chemist of the War Department. 

“Chemical Department, Woolwich, Feb. 5, 1867.” 

The results of the foregoing examination of Lambton and other coal by the 
chemist of the War Department are repeated below in a tabulated form, for the 
purpose of comparison, viz. :— 

Lambton Colliery 
(Australian coal). 
Ash (ight redincolour) 4°51 percent. .... 535 percent. .... 7°15 per cent. 
Sulphur..... eooee O'FF5 percent. .... 7°00 percent. .... 0°96 per cent. 
Coke . seccseccees- oe 64°00 percent. .... 65°00 per cent. .... 66°50 per cent. 

We are intormed that the price of this coal, free on board at Newcastle, New’ 
South Wales, is only 9s. 3d. per ton at present. It is satisfactory to know that 
large snecimens of the Lambton and other Australian coal are to form an impor- 
tant feature in the New South Wales Court of the coming International Exhbi- 
tion at Paris. The following are the intercolonial and foreign exports of coal 
astle, New South Wales during six months euding Dec. 31:—Melbourne, 
; Adelaide, 18,514; Wallaroo, 24,078 ; Tasmania, 6625 ; Otago, 11,062 5; 
Wellington, 11,719; Nelson, 6081; Lyttelton, 8601; Auckland 88; Shanghai, 
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8340; Hong Kong, 9781; Singapore, 598; Java, 7234; ancisco, 14,013; 
Valparaiso, 5310: total, 204,117 tons. —Money Murket Review. 
PREVENTION OF COLLIERY EXPLOSIONS.—Mr, SMITH, of Compton 


Road, Islington, desires that his plan for cleansing collieries from 
foul gases should be practically tested, in order that the value of his 
six years of research may be ascertained, He writes—“ My remedy 
is this—A small stream of water conveyed through a pipe along its top part 
from shaft to the extreme end, a gutter underneath this upper pipe to receive 
and convey the water to shaft, connected only by the stream of water to each 
other (say) fall of water from upper to lower pipe) ; the only care needed is that 
the simall vacuum eansed by the water passing through the airin pipe or gutter 
be not impeded. | will willingly explain to any person interested in pits the 
action or power | derive by having one course of water above the other, and 
especially they being connected by the fall of water.” 





PNEUMATIC. HAMMER.—An improved hammer, the invention of 
Mr. WALTON, was introduced at the last meeting of the Liverpool 
Polvtechnic Society, which consists of two cylinders, of different dia- 
meters, one upon the other, communicating internally. The larger 
being uppermost, has a tightly-fitcing piston, which is moved up and down by 
suitable machinery. In the smatier is a piston, also fitting accurately, to which 
the hammer head is attached by means of a rod passing through a collar. This 
moves up and down, according as it is acted upon by the pressure of the atmos- 
phere, or that produced by the larger piston acting on the air enclosed between 
the two; and it is by the latter pressure that the blow is produced. The larger 
piston is usually made about eight times the area of the smaller one, which pro- 
portion would, t heoretically, cause the smaller piston and hammer to rise 8 inehe 8 
for every inch the larger ore is raised ; but in practice a greater proportionate 
rise of the larger piston is ound necessary, more especially when uniform blows 
at a high speed are required. In order to control the force of the blow, or to 
stop the hammer alt ogether, a valve or stop-cock is screwed into the larger cy- 
linder, and is worked by a handle and rod. On opening this cock to the full ex- 
tent, the smaller piston and hammer cease to move, because the air passes freely 
in and out of the cylin Jers through it; but when this cock is completely closed, 
acts With its full power, any intermediate strength of blow being 
tired. A slide or valve is provided at 
swall cylinder, for the purpose of giving additional command 
he biow ; and by partially closing it, so that the smaller piston 
compresses the air below it, the light “ pick up”’ blow is obtained, which is re- 

thin metal. The natural position of the hammer when the 
arge cylinder isopen, would he down upon the anvil face, 
he inconvenience of having to lift the hammer each time before plac- 
anvil, a frictional clip is provided in the smaller cylinder 
a handle, and which clips the piston-rod so as to hold 
The clip consists simply of a sliding 


the hammer 


the bottom of the 


To prevent t 
ing any work upon the 
cover, which is moved by 
it in any position when the cock is open, ‘ 
block, Which is inserted into thecylinder cover, and is pressed against the piston- 
rod by an eceentric portion of the spindle, upon which the handle is keyed. With 
very little practice the workman is able to move the handleat the right moment, 
even at high speecs of the hammer, and so to suspend the hammer above the 
anvil and outof bis way. Twosmall brass valves are also added, which make 
the action of the hammer much more certain, and render higher speeds attain- 
able. These valves are not shown in the diagram, their position only Is marked, 
A valve which opens into the cylinderallows a very small quantity of airto enter 
at each upward stroke, but prevents its return at the downward stroke. A valve 
which opens outwards from the smaller cylinder allows of the escapeof the extra 
volume of air admitted by the valve in the larger cylinder, after the smaller 
piston has been driven below the point in the smaller cylinder at which such 
valve is placed. Both valves can be set to open, more or less, at pleasure ; and 
the effect of them is toadjustthe volume of air contained between the two pistons 
after each stroke, and to provide a small surplus of air at such down stroke, 
ensuring the decisive descent of the smaller piston and hammers. Thecomplete 
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SUPPLEMENT TO THE MINING JOURNAL. 


PEAT FUEL MANUFACTURE,—For some time past a ye 
process for manufacturing peat fuel has been in operation on 
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hammers are made in sizes varying from 9 in. upper to 244 in. lower cylinders, 
to 14 In. —— and 4% in. lowercylinders; the weight of the hammer-heads being 
16 Ibs. and 60lbs., and the length of stroke 10in. and 18in. respectively. The 








problem of perfectly preserving, not only the workmen from the baneful attacks 
4 — but also effects a great saving of the previous unayoidable loss of 
Ss agent. 


power required to drive a machine of the smaller sizeis Just equal to that re- 
quired to drive a 6-in. turning-lathe ; a boy could drive it easily. The machine 
can give from 200 to 350 blows per minute, according to its size, and will execute 
as wuch work as four men. 








THE HOT-AIR ENGINE, 








Reference was made a few weeks since to the formation of an Eng- 
lish company for introducing a hot-air engine, which has been most | 
favourably received in America, and has given yreat satisfaction in | 
the instances in which it has been already introduced here, It is 
claimed that it differs from the ordinary caloric engine in several 
most essential particulars. The motive power, instead of being de- | 
rived from the expansion of air, heated in a separate generator placed 
over a furnace, is produced by the expansion of air heated by con- 
tact with the fuel itself, and, in addition to this source of power, by | 
the action of the expansive force of the gaseous products of the com- | 
bustion of the fuel—carbonie acid, carbonic oxide, nitrogen, &c.,, | 
which, heretofore, have been permitted to escape into the chimney 
without being in any way utilised in the production of power. This 
is accomplished by placing the fuel in a furnace, which can be her- | 
metically closed, and forcing the air required for combustion into it | 
by means of an air-pump worked by the engine itself, so that no part 
of the heated air, or the gases produced by the combustion of the 
fuel, can escape without passing through the cylinder, and there 
doing duty in the production of force. The fuel—which may be | 
coke, coal, or anthracite—is thus burned under pressure with great 
regularity, and with the production of a uniform and moderate tem- 
perature, and at a rate exactly proportionate to the duty the engine 
is called upon to perform, thus avoiding all waste of fuel—a result 
which has not been attained with any form of engine yet introduced. 

The heated air, together with the gases produced by the combustion 
of the fuel, passes at a moderate temperature from the fire-box di- 
rectly into the cylinder, so that every unit of heat produced is con- 
verted into force. The piston is similar in form to that used in what 
are called trunk engines, and consists of a hollow plunger, to which 
the piston-rod is attached at the bottom; but the packing is placed 
around the upper circumference, where the heat i rate as to 
permit of efficient packing and lubrication without any difficulty. 

In the annexed engraving, A represents the furnace, consisting of 
a strong cylindrical cast-iron vessel, lined with thick segments of 
fire-clay. The fuel is introduced through the and the 
fire lighted in the ordinary manner, the draught for this purpose be- | 
ing obtained by opening a valve which communicates directly with | 
the chimney. When the fuel is well ignited, the fire-door, which is 
made to fit air-tight, is closed and secured by means of a screw. The | 
uy*Wheel, G, is now turned round two or three times by hand, and, 
by working the air-pump, B, forces a supply of air under the fire-bars 
of the furnace; it here comes in contact with thé fire, and a portion | 
of it, in maintaining combustion, combines with the earbon, produc- 
ing carbonic acid and other gaseous products; while another portion 
of the air in excess takes up heat, and is thereby expanded, The | 
mixed heated air and gaseous products of combustion speedily accu- 
mulate such an amount of expansive forve as to set the engine in} 
motion, by pressing on the lower surface of the piston in the cylinder, 
D. At the end of the upward stroke the expanded gases escape by | 
the eduction-valve, E, through a waste-pipe, F, which may be con- | 
nected by a common stove-pipe with any ordinary chimney. | Each 
upward stroke of the piston produces a corresponding downward 
stroke of the air-pump, B, and thus forces a fresh charge of cold air 
into the furnace, to maintain the combustion of the fuel, and thus 
to keep up a continuous supply of heated air and gaseous products. | 
The woodcut represents one of the smaller hot-air engines, of 


so mod 


fire-door, G, 


ot one or 
two-horse power, in which the furnace and air-pump stand upon a 
solid cast-iron sole-plate, and the supports of the working beam and | 
fly-wheel are attached to the iron casing of the furnace and to the | 
outside of the cylinder—an arrangement which results in exceeding 
compactness and simplicity of construction: while the number of | 
the constituent parts of the machine is greatly reduced; and last, | 
but not least, the cost price of the engine is materially diminished. 
It will be seen that the machine we have now described is single- | 
acting, and for engines of from one to three-horse power this form 
of construction answers perfectly well. In more powerful engines, 
however, it is preferable to construct them with two cylinders, so that | 
the double action shall produce a more continuous and uniform de- | 
velopment of power. } 
For engines of small power, the hot-air engine possesses many ad- | 
vantages over every other kind of motor—it does not cost more than | 
1d. per hour to work, no danger whatever attends its use, no water 
is required, and the management may be learned in five minutes. 
The English company, formed for introducing the engine here, has | 
been incorporated, with a capital of 15,000/., in shares of 10/. each, ' 
and from the large field open for the company’s operations, it is an- 
ticipated that a highly remunerative business may be carried on. 
| 





DISTILLATION OF GOLD AND SILVER BY SUPERHEATED STEAM 
—The amalgam to be distille d must be immersed in a current of super- 
heated steam of 650° to 750° Fahr. The steam acts at once as the 
heating and as the mechanical agent, and hastens the distillation, 
just as a hot current of air incre uses the evaporat vater. The aqueous va- | 
pours charged with mercurial vapour, are condensed togetherin the common | 
refrigerator ; the metal setticsat the bottom of the receiver, while thecondensed | 
water occupies the upper part. It is curious to observe the liquid thread which 
flows from the refrigerator; two currents or threads distinguishable—an | 
upper one, which is water, and the lower one mercurial . there is thus a con- 
tinualcarrent of both. No concussions occur; the operation goes on as quietly 
and as easily as the distillation of water. The apparatus employed consists of 
a cast-iron cylindrical retort, receiving the vessel which contains the mercury ; 
and of an iron worm, through which the vapour or water circulates. heated to 
the proper degree, and entering the retort traverses it completely. The econo- 
mical advantages of the new process is stated that simple ebullition and distil- 
lation of water are substituted for the difficult and dangerous distillation of 
mercury, while there is no trouble in managing the fire, no danger of breakage} 
of the retort, no difficulty in removing the metal, and no wear of the retort; | 
in the new process the temperature is constant and fixed, and much lower than | 
the red heat usnally employed. One workman alone can manage an apparatus | 
charged with 2000 lbs. of amalgam, as this new process is adapted even to larger 
dimensions. No useless expenditure of fuel will occur, since the heat employed 
will not be greater than required for the distillation of the metal. The distlita- 
tion of 100 kilos. of silver amalgam by the ordinary process occasions a loss of 
nearly 2 kilos. of mercury, which by the new process Is entirely avoided. The} 
use of superheated steam sceins to have effected the long-sought solution of the! 
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SALES OF COPPER ORES 


COPPER ORES SOLD AT THE CORNISH TICKETINGS FOR THE 
QUARTER ENDING MARCH, 1867, 
BRITISH MINES. 
Mines. Tons. Amount. 
Devon Great Congols cccccesccsecsccssees 4529 seeeee £22,792 9 
South Caradon .....ssecess 13,469 19 
Cliford Amalgamated .... 13,449 
West Seton .ccccosecsccsecs 8,406 
5,136 
4,004 
3,833 
3,428 
8,254 
3,118 
2,981 
2,967 
2,858 


2,457 


cocccccce 1508 ccccce 


ccccccece S291 coccee 


i an 
SOGARQAROS 


Prosper United ... 
Kast Caradon,.... 
Wheal Rose 
Wheal Seton ...nccccccscccscesccsceseees 
North Treskerby . 

East Carn Brea... 

HingstOn DOWN. .cercceccsececereee 
Wheal Friendship 
Wheal Basset ...cccccceversecvcsseserccss 
South Frances . 

Phoenix Mines 
Devon and Cornwall 

West Basset. ccccccccosccccesesesesecseese 
East ROSCWArhhe, .cccecccevecceecscesscess 
Wheal Emma...ccesees 

West Caradon........ 

South Crofty .....+0. 

Bedford United ......+e. 

West Tolgus 
Botallack .ccoccssccccccs 
Craddock Moor ...e0.+.. 
Carn Brea 

East Pool .cocccccccccsccccece 
West Damsel ......sseeeeees- 
Wheal Margery ....ce-ccceeseess 
Carn Camborne ....secccecess 
Brookw00d ....cesceees 

Par Consols..... 

Camborne Vean . 

Bampfylde .. 

Great South Tolgus.. 


oo 


See eee eee eee meee eee reeeeeee 


eee eweeeeseeee 
eeeeeeee 


560 wcccee 


BOG weeeee 


er eeeerenee 


_ 


bat te 
Cie Reeth tee ted 


Rosewarne United 
TOlCarne .ccccesccescccccsccers 
East Russell..ccccccccccccccscccvesccsesse 


Hallenbeagle PPITTTIT ITT Tit iti 


eee ewer enee 


Copper Hill ...++ oe 
Feock Regulus ccccseessesscees 
Gunnislake ........ ee vecccerecee 
Prince of Wales.. 
Fowey Consols 
North Roskear 
North Grambler 73 seccce 
East Basset...... oe 
Crenver and Abraham ... 
Cargoll 
Gawton Copper ....- 
Wheal Crelake 
Fursdon ..ccssccees 
Wheal Buller ...... 

Wheal Maria and Fortescue 
East Grenville 
Wheal Crebor . ee 
South Condurrow. 

South Dolcoath cecccosesevcscvess 
Nangiles 
Emily Henrietta .c.cccccceccccseces 
Dolcoath ...0.. 
Caradon Co 
Rosewarne Cx 
North Downs. 
South Basset 
New Corni-h 
Tincroft 
Wheal Polharmon 
Wheal Curtis .... 

North Crofty .. 
Peudeen Consols 
Boscaswell 

St. Day United .. 

New Treleigh . 

Great Wheal B ° 
James's Ore ..-coce 
Wheal Mary Florence 
Sortridge Consols ..... 
Grambler and St. Aubyn 
Tresavean 
Great Work .ccccesseessees 
South Tolgus eee 
Mellanear 
Wheal Grenville .... 
Oid Wheal Basset .. 
Holmbush 
Huthnance’s Ore ..... 

Rowe's Ore .... 

Cook's Kitchen cossceccccccccceseeveerecs 
Michell’s Ore 
Pembroke 


D0 secese 


1ST ceccce 


Cece e eee e een eesoees 


ee eeeeeeee 


cette eee ee ree eweeeeee 


see ee een eennee 


ee eeeeeeree 


TREO T eee teem eee ee eeeeeeeeee 


Company. 
Vivian and Sons 
Freeman and Co 
Grenfel and Son 
Sims, Willyams, ar 
Williams, Foster, and Co ° 
Mason and ELKINGton..e-eceeceseccees eco 2 
Bankart and Sons.....+«. eee 
Copper Miners’ Company .... 

Charles Lambert 

Newton, Keates, and Co. 

Sweetiand, Tuttle, and Co. 

Penciawdd Copper Company 

Hadiand and Co. 

Goole Alam Company .. 


Total .occcccccrcccececscssevess 


SALES OF COPPER ORES. 
COPPER ORES SOLD AT THE SWANSEA TICKETINGS FOR 
QUARTER ENDING MARCH, 7 
BRITISH MINES. 
Tons. 


1268 


THE 


SOs. 


Mines. 
Rerehaven 
Ballycummisk ...... 
Tigrony Precipitate 


Amount. 
£9433 3 6 
SY) 53 0 
0 


seawater en eae eeeeeeee 
Peewee tetera aneeee 


eee £10,071 3S 6 


Total ..cccccccccccccsccsccccesscocs 1UGd « 


COLONIAL. 
CAPO cecvsecececeecsrssnces 
Newfoundland ....... 
Concordia. ..eree eevee 
Port Lincoln ..co.ess 
Currawang oe... 
African 


weet neem eeeee 
eee 


eeewweree Oo eeneee 


Total .cccccccccccccccccccccesecees ecocee & 8,738 


FOREIGN. 
PPTTTITITITIT TTT tt coveee & 9.586 
6,984 
5,848 


Cuba .eces 
Cuba Dust 
California ° 
Spanish Precipitate ... 
Lisbon Ore... 
Pomona.. ecvcee 
Victoria Emanuel.......eseeees 


CASALL. coccccsccccccsscccesssevsesseeesess 


1829 .eevee £24,494 18 
N. 


atenee 
2 etweee 
eeeeee oeeeee 


serene 


Total 


Foreign eee £24,494 18 
British ... eecececes ° 365 cove 
Colonial ° 


Total cccccccecccccccccccccccccccccs SUIS voces £43,817 


PURCHASED. 


COMPANIES BY WHOM THE ORES WERE 
T Amonnt, 


Company. ons. 
Copper Miners’ Company 
Freeman and Co. .. 
Grenfell and Sons... ee 
Sims, Willyams, and Co. 
Vivian and Sons . ee 
Williams, Foster, and Co ‘ 
Mason and Elkington .....-+.++++- eevee 
Bankart and Sons....- eee 
Sweetiland, Tuttle, and Co. ....... 
Landore Copper Company 


710 


1,182 13 10 
1,776 4 6 


155 coccee 
cocccccccce 196 ccccee 
Total vocerecesecesvevereesesevrseee DVIS covere SAS S17 5 6 


estate of Mr. R. M. ALLOWAY, J.P., of Ballybrittas, Queen’s Co 
with great success. On the bog a number of labourers are em: res 
in cutting the peat, mixing that near thesurface with the superior qualj 
down, and * washing”’ it in such a manner as to remove from it its ty lower 
sponginess, and destroy its fibre. It is then kneaded by the aid of wai Datural 
reduced to the consistency of mortar. Close to the bog are placed ran ter Unti} 
ing-tables, rudely constructed of common sawed timber, having on tees Of dry. 
veral rows of laths nailed short distancesapart. Between these ranges etides Se. 
three long vessels, about 1 foot deep, with a breadth at the bottom of n aced 
The peat, having undergone the process referred to, is removed to th, foot, 
vessel, where it is again pounded by means of implements made forthe » Centre 
and afterwards placed in the receptacle at either side. It isthen remove ees 
tray placed on the drying-tables, at each side of which stands a child ees 
duty it is to take up a handful of the peat mortar, give it a press, and lear noe 
pieces so formed in rows along the laths, where it remains to be dried h 1. the 
tion of the sun, When the balls are sufficiently drya sack is held at tiene ac. 
the table, whilst a person opposite pushes them into it in the most expeaine 
manner. During the exposure of the peat balls to the sun it becomes tous 
reduced and quite hard, so much so that it can be conveyed any distance fey 
without sustaining the slightest injury. It is cleaner and more coming 
than pit coal, about the density of Kendal coal, making a charming fire pe 6 
a long time, with increased heating power over common turf, and sowie en 
suming away in bright embers. It does not soil furniture, &c., like San 
nor are its ashes so liable to fly about as those of common turf or woud Coal, 
its price will not exceed 10s. per ton! » While 


SEPARATION OF GOLD FROM ITs ORES,—An improved arran 
ment of concentrator and separator has recently been designed by Mr. R, Cy Be 
of Sonora, United States. A separator, in the form of a shaliow pan el ores 
an inch above the concentrator, first receives the water, sediment quicksii 
and gold escaping fromthemillabove. The bottom of the separator bein d ver, 
than the sides or mouth where the water flows over, the quicksilver Pb 
naturally settles down, while the light sand and sulphurets flow over wit la 
water Into the concentrator, which looks somewhat in shape like the sh i 
top of a soup tureen. Small holes are perforated in the bottom of this a low 
trator, through which the sulphurets pass into small pans beneath, while — 
thing else flows over the top into conductors, which convey it away. Thew > 
machine is suspended on four stout wires, each fastened at the bottom in rh 
framework. Diminutive cog-wheels attached to a cylinder, which ig kept 16 
tg by the action ry the mill above, sets the machine in motion, ang ph 
oth the separator and concentrator the same motion as that of a child’ 
when rocked gently. — Cradle 

BESSEMER METAL,—As animprovement inthe manufactureof Be 
semer metal, Mr. CAMERON, of Barrow-in-Furness, proposes to employ as fi ~ 
lime, limestone, or other carbonates of lime, carbonate of baryta and carbone 
of soda and potash, iron ore, fluor-spar, and common salt, ¢ nate 





“ GEOLOGICAL MAGAZINE,”—The April number of this magazi 
contains a more varied and interesting collection of articles, memoirs, &e on 
almost any one that has preceded it, The original articles embrace Da ~~ 
*On the Occurrence of Syualodon in the Tertiary of Victoria,’ by Prof, ) eCoy: 
*On an Aroideons Fruit from the Stonesfield Slate,’’ by Mr. W. Carruther 
**On Chetrolepis from the Old Red Sandstone,’ by Mr. James Powrie: “Oe 
Didymaspis Grindrodi, a new genus of fishes, by Mr. E. Ray Lancaster: “On 
the Geology of South Bedfordshire,’ by Mr. J. Saunders; and “ On the An My 
Belgian Basin,’”’ by the Rev. J.Guna. Thereare Notices of * Igelstrom’s Menol 
on Bituminous Gneiss and Mica Schist, and of that by Mr. E. T. Higgins “On 
the Otolites of Fishes,’ and Reviews of Ansted’s ** Physical Geography andG = 
logy of the County of Leicester ;"’ Wynne’s *“* Geology of the Island of Bombay 
Maclaren’s ** Geology of Fife and the Lothian’s ;’’ and Close’s ** Genera} Gla 
tion of Ireland.’ The reports and proceedings, Correspondents, Miscellaneous 
Information, and Obituary occupy the remaining portion of the book, 7 


* QUARTERLY JOURNAL OF SCIENCE,”—In commencing an article 
upon Louis Figuier, contained in the April number of the Quarterly Journal of 
Science, it is remarked that there are two distinct classes of scientific writers 
whose labours tried to raise the intelligence of our age; those, who by the pub- 
lication of original researches, constitute the ploneers of scientific progress and 
those, who appreciating the value of such original researches, and feeling the 
necessity for diffusing knowledge amongst the masses, in a form in which it 
will be west understood by them, bring their literary powers to bear in a noble 
cause, and render comprehensible to the multitude laws and facts which would 
otherwise by appreciated only by the limited circle of what we are accustomed 
to call savauns. The present number affords ample evidence that the editors 
fully appreciate the importance of the latter class of writing—the eight original 
articles conveying an enormous amount of information, which might otherwise 
be passed by as over technical, in the most attractive and interesting style 
The Chronicles of Science and proceedings of the learned societies are given with 
the usual care and conciseness. 

“ POPULAR SCIENCE RevIEw.”—The number of this Review just 
issued (Hardwicke, Piccadilly) contains six original articles, of which the mos 
interesting to the readers of the Mining Journal will be that entitled “ An at. 
tempt to Approximate the date of the Flint Flakes of Devon and Cornwall,” by 
Mr. Spence Bate, F.R.S. The Reviews and Scientific Summary are of the usual 
interesting and instructive character. The numbercontains ample illustrations 
in elucidation of the papers. 





CORNISH PUMPING ENGINES,—The number of pumping-engines 
reported for Feb. is 24. They have consumed 1888 tons of coal, and 
lifted 14°9 million tons of water 10 fms. high. The average duty of 
the whole is, therefore, 53,300,000 Ibs., lifted 1 ft. high, by the con- 
sumption of 1121bs. of coal, The following engines have exceeded 
the average duty :— 

Chiverton—Cookney’s 60 in. 
Cargoll Mines—Michell's 72 in. 
Chiverton Moor—70 in. . 

Great Work—Leed's 60 in. ... 
North Roskear— Doctor's 70 in. ...0.+. 
West Chiverton—Hawke’s 80 in, 
West Wheal Seton—Harvey's 85 in. ....e6. 
Wheal Seton—Tilly’s 70 im... scccccccccccccctecccccsccsccccs 


590 
63°5 
543 
58°6 
64°5 
68°5 
61°1 
73'2 


eocooseee Millions 


Pere eee Cee eee ere Ceres) 


Pee ewe eeeseeee 


sneer 


OPP ee EEC COCOCS SST 





Tue Price or Tin,—“ A Large Mine Adventurer” writes :—* If 
the smelters cared only for the ‘interest of mining’ their conduct would indeed 
be ‘ strange and unaccountable,’ but I believe that there is in existence some- 
thing known as self-interest, and perhaps if the adventurers in and the ma- 
nagers of tin*mines were to look a little more carefully after this latter quality 
they would have less need to care for the ‘ strange and unaccountable ’ conduct 
of the smelters. The suggestion that tin should be reserved until it would make 
601. a ton would be In many cases simply impossible. Monthly costs and mer- 
chants’ bills have to be met, and probably but few adventurers could advance 
the necessary capital. But at the present low priceof money few bankers would 
object to hold tin as a lien at the nominal value of say 40/. per ton. It is nota 
bulky article, it is easily stored, it is not destructible, and does not waste by 
keeping. If it be objected that many of our bankers are smelters, and would 
object to make such advances, all I have to answer fs that there are quite as 
many bankers who are not smelters, and who would gladly advance 401, per ton, 
and consider the security as ‘ good as gold,’ ”’ 





Works published at the MINING JOURNAL office, Flect-street, London, 


C. GREENWELL. 


PRACTICAL TREATISE ON MINE ENGINEERING. By G. 
{n two 


In one vol., half-bound, £2 15s.; whole bound in Morocco, £3 10s. 
vols., half-bound, £3 3s. 
TREATISE ON IRON METALLURGY. By 8S. B, RoGers, £1 5s. 
STATISTICS OF MINING (ANNUAL). By W. H. CUELL, 6d. 
“CORNISH NOTES '’—NeEw Seriks. By J. Y. WATSON, F.G.S. 18. 
RISE AND PROGRESS OF MINING IN DEVONSHIRE, By G. CHOWEN- 16.. 
SLATE QUARRIES IN WALES CONSIDERED AS AN INVESTMENT. Third 
Edition. By T. C. SMITH, 18. 
SLATE QUARRIES AS AN INVESTMENT. 
COLLIERIES AND COLLIERS, 1s. os 
VENTILATION OF MINES, FOR THE USE OF UNDERGROUND MA- 
NAGERS AND OVERMEN. By RALPH MOORE. 5s, 
SECTION OF LANARKSHIRE COAL MEASURES (NEW Epririoy). BY 
RALPH MOORE. 


10s. 6¢ 
MINERS’ MANUAL 


By J. BOWER. 1s. 


1, ‘ 
OF ARITHMETIC AND SURVEYING. By WILLIAM 
RICKARD. 10s. 6d.; by post, lls. " ea il 
TRANSACTIONS OF THE NORTH OF ENGLAND +> ioe OF MINING 

ENGINEERS. 21s. per volume. [Single copies can be had.] F 
TABLES FOR ASCERTALINING THE VALUE OF TINSTUFFPF. By Captain 
CHARLES THOMAS. 58. _ 
TAPPING'S HIGH PEAK MINING CUSTOMS. 5s. r 
THE COST-BOOK—TAPPING’S PRIZE ESSA Y—WITH NOTES AND 
TAPPING’S DERBYSHIRE MINING CUSTOMS. | 6s. ; - . ' 
TAPPING’S COLLIERY AND ORE MINE INSPECTION AND TRUCK 
ACTS. Cloth, 68. : . » 
TAPPING’S EDITION OF MANLOVE'S CUSTOMS OF THE LEAD MINES 
OF DERBYSHIRE. 3s, aes 
COST-BOOK SYSTEM—ITS PRINCIPLES AND PRACTICE. 64. 
ON PUDDLING. By “A Practical Puddler.” 2s. : 
COAL FIELDS OF THE SOUTH OF ENGLAND. By J. HoLpswoRTH, 4 
THE PRINCIPLES OF THE COST-BOOK SYSTEM PRACTICALLY 

DERED. By T. TAPPING. 64d. . 
JOINT-STOCK COMPANIES, & HOW TO FORM THEM. By T. TAPPING, 1s 
THE ORIGINAL LOCOMOTIVE BY TREVITHICK. On fine paper. “" (Si 
MINING GLOSSARY—English and Fc/eign Mining and Smelting Terms. 

COND EDITION). 28. ’ ‘ ol te 
REMARKS ON THE GEOLOGY OF CORNWALL AND DEVON. By CaP 
CHARLES THOMAS, of Doleoath Mine, Cornwall. 1s. 6d. : ee 
FORM OF “ TACK-NOTE.”—UNDERTAKING TOGRANT MINE LEASE. 
VENTILATION OF COAL MINES. —s waceiin’. “ta 60 
CORNWALL AND DEVON MINING DIREC" - 18.6d. EX- 
INVENTIONS, IMPROVEMENTS, AND rar o A COLLIERY 5 

GINEER AND GENERAL MANAGER. By 3ENJ. THO PSON. GON 
CONVERSATION ON MINES, &c., ve es hg AND 80! j 

By W. Hopton, Colliery Manager. 2s. 6d.; by post, 28. 5@. NIN 
GEOLOGICAL MAP OF THE CROWAN AND WHEAL ABRAHAM MIN 

DISTRICTS. By BRENTON Symons, M.E. Coloured 158. ; ene a vy 
MINES OF CORNWALL AND DEVON (Statistics of, and Observatlo 


T. SPARGO. 5s.; by post, 5s. 4d. x 
MASTERS AND WORKMEN. By MARK FRYAR. - . _—_—— 
hed by HENRY ENGLIE 


\ 
7 hero all comm 
E.¢,, W tApril 6, 1967+ 


(58. 
APPENDIX 


5.60. 
Nsl- 


98 


1s. 





London: Printed by RICHARD MIDDLETON, and publis 
(the proprietors), at their offices, 26, FLEET STREET, 





nications are requested to be addressed, 





